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Glossary 


Carbon dioxide equivalent (CO,eq) 

The amount of carbon dioxide (COz) emissions that would 
cause the same warming over a given time horizon as an 
emitted amount of greenhouse gases. 


Fossil fuel production 

A collective term used in this report to represent processes 
along the fossil fuel supply chain, which includes locating, 
extracting, and processing, and delivering coal, oil, and gas 
to consumers. 


Government plans and projections (GPP) 

A global pathway of future fossil fuel production estimated 

in this report, based on the compilation and assessment of re- 
cent national energy plans, strategy documents, and outlooks 
published by governments and affiliated institutions. This 
term was formerly called the “countries’ plans and projec- 
tions (CPP)” pathway in the 2021 PGR. 


Greenhouse gases (GHGs) 

Atmospheric gases that absorb and emit infrared radiation, 
trap heat, contribute to the greenhouse effect, and cause 
global warming. The principal GHGs are carbon dioxide (C02), 
methane (CHa), and nitrous oxide (N20), as well as hydroflu- 
orocarbons (HFCs), perfluorocarbons (PFCs) and sulphur 
hexafluoride (SFe). 


Just transition 

In the context of climate policy, this refers to a shift to a 
low-carbon economy that ensures disruptions are mini- 
mized — and benefits maximized — for workers, commu- 
nities, consumers, and other stakeholders who may be 
disproportionately affected. 


Long-term low-emission development strategies 
(LT-LEDS) 

Under the Paris Agreement and its accompanying decision, 
all countries are invited to communicate LT-LEDS by 2020, 
taking into account their common but differentiated responsi- 
bilities and respective capabilities, in light of different national 
circumstances. 


Multilateral development bank (MDB) 

An international financial institution chartered by multiple 
countries to support economic and social development in 
lower-income countries. 


Nationally determined contributions (NDCs) 
Submissions by Parties to the Paris Agreement that contain 
their stated ambitions to take climate change action towards 
achievement of the Agreement’s long-term goal of limiting 
global temperature increase to well below 2°C, while pursuing 
efforts to limit the increase to 1.5°C. Parties are requested to 
communicate new or updated NDCs by 2020 and every five 
years thereafter. 


Production gap 

The discrepancy between governments’ planned/projected 
fossil fuel production and global production levels consistent 
with limiting warming to 1.5°C or 2°C. 


Stranded assets 

Assets that suffer from unanticipated or premature write-offs 
or downward revaluations, or that are converted to liabilities, 
as the result of a low-carbon transition or other environ- 
ment-related action. 


Subsidy 

A financial benefit accorded to a specific interest (e.g. an 
individual, organization, company, or sector) by a government 
or public body. 
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Abbreviations 


AR6 Sixth Assessment Report IEA International Energy Agency 
rcmitietP CO) IPCC Intergovernmental Panel on 
Bcf Billion cubic feet Climate Change 
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BECCS Bioenergy with carbon capture LNG Liquefied natural gas 
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CCS Carbon capture and storage development strategies 
CCUS Carbon capture, utilization, Mb/d Million barrels per day 
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our Garon cioxide:renmova! NDC Nationally determined contribution 
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Foreword 


Climate change has battered 
the world’s most vulnerable 
for years. Now, wealthier 
nations and communities 
find themselves taking hits 
as heatwaves, droughts, 
wildfires and storms grow. 
The whole world is clinging 
to the handrails on a boat that is lurching through 
increasingly turbulent seas. Nobody is safe. 


The escalating frequency and intensity of these events 
are a direct result of anthropogenic climate change, 
which is driven by humanity's addiction to fossil fuels. 

By committing to limiting global temperature rise through 
the Paris Agreement, governments have shown they 
understand this. They have shown they want to change. 


Yet, as this report shows, the addiction to fossil fuels 
still has its claws deep in many nations. Governments 
are planning to produce, and the world is planning to 
consume, over double the amount of fossil fuels in 2030 
than is consistent with the pathway to limiting global 
temperature rise to 1.5°C. These plans throw the global 
energy transition into question. They throw humanity's 
future into question. Governments must stop saying one 
thing and doing another, especially as it relates to the 
production and consumption of fossil fuels. 


Powering economies with clean and efficient energy is the 


only way to end energy poverty and bring down emissions 
at the same time. Starting at COP28, nations must unite 


behind a managed and equitable phase-out of coal, oil and 


gas — to ease the turbulence ahead and benefit every 
person on this planet. 


sii, 


Inger Andersen 
Executive Director 
United Nations Environment Programme 


UN @: 
Nf y 
NA 


environment 
programme 


The recent global energy 
crisis and the worsening 
climate crisis have a 
common root: our excessive 
dependence on fossil fuels. 
This root must now be severed 


to achieve real energy security 
and climate security. From the 
latest IPCC report to the latest climate disaster headlines, 
the message is clear: Governments must lead a swift and 

just transition away from fossil fuels towards clean energy. 


And yet as this year’s report shows, the world’s 
governments still, in aggregate, plan on increasing coal 
production out to 2030 and increasing oil and gas 
production out to at least 2050. Most have pledged 
net-zero emissions by mid-century: a necessary target, 
but one that can only become a reality if translated into 
concrete plans and actions to reduce production and use 
of coal, oil, and gas. 


Wealthier countries that are less dependent on fossil 
fuels for livelihoods and revenues will need to reduce 
faster. Other countries will require support. And none 
want to act alone. That’s why all eyes will be on govern- 
ments as they convene in Dubai this December to take 
on the long-overdue work of phasing out fossil fuels fairly 
and equitably. 


Mic Mie. 


Mans Nilsson 
Executive Director 
Stockholm Environment Institute 


SE | Stockholm 


Environment 
Institute 
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Key Findings 


Governments, in aggregate, still plan to produce 
more than double the amount of fossil fuels in 
2030 than would be consistent with limiting 
warming to 1.5°C. The persistence of the global 
production gap puts a well-managed and 
equitable energy transition at risk. 


Taken together, government plans and 
projections would lead to an increase in global 
coal production until 2030, and in global oil and 
gas production until at least 2050. This conflicts 
with government commitments under the Paris 
Agreement, and clashes with expectations that 
global demand for coal, oil, and gas will peak 
within this decade even without new policies. 


Major producer countries have pledged to achieve 
net-zero emissions and launched initiatives to 
reduce emissions from fossil fuel production, but 
none have committed to reduce coal, oil, and gas 
production in line with limiting warming to 1.5°C. 


Governments should be more transparent in 
their plans, projections, and support for fossil 
fuel production and how they align with national 
and international climate goals. 
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There is a strong need for governments to adopt 
near- and long-term reduction targets in fossil 
fuel production and use to complement other 
climate mitigation targets and to reduce the 
risks of stranded assets. 


Given risks and uncertainties of carbon capture 
and storage and carbon dioxide removal, 
countries should aim for a near total phase-out of 
coal production and use by 2040 and a combined 
reduction in oil and gas production and use by 
three-quarters by 2050 from 2020 levels, at a 
minimum. The potential failure of these measures 
to develop at scale calls for an even more rapid 
global phase-out of all fossil fuels. 


An equitable transition away from fossil fuel 
production must recognize countries’ 
differentiated responsibilities and capabilities. 
Governments with greater transition capacity 
should aim for more ambitious reductions and 
help finance the transition processes in 
countries with limited capacities. 


Executive Summary 


Soon after the release of the 2021 Production Gap Report, governments agreed to accelerate 


efforts towards “the phasedown of unabated coal power” at the 26th Conference of the Parties 
(COP) to the United Nations Framework Convention on Climate Change (UNFCCC) in Glasgow. 
It was a significant milestone in the history of international climate governance: for the first time, 


an explicit reference to fossil fuels appeared in a COP decision text. 


Yet since that time, the production and use of fossil fuels 
have reached record high levels. If global carbon dioxide 
(COz) emissions — of which close to 90% stem from 
fossil fuels — continue at the current pace, the world 
could exceed the remaining emissions budget compatible 
with a 50% chance of limiting long-term warming to 1.5°C 
by 2030. 


Figure ES.1 


Both global COz emissions and fossil fuel production need 
to peak and swiftly decline to keep the Paris Agreement’s 
temperature goal within reach. Informed by the latest sci- 
entific evidence, this report identifies global pathways for 
coal, oil, and gas production from now until 2050 that are 
consistent with this goal. It then assesses governments’ 

plans, projections, and policies for fossil fuel production 


and how aligned — or misaligned — they are with respect 
to these pathways. 


The fossil fuel production gap — the difference between governments’ plans and projections and levels consistent with limiting warming 
to 1.5°C and 2°C, as expressed in units of greenhouse gas emissions from fossil fuel extraction and burning — remains large and expands 


over time. (See details in Chapter 2 and Figure 2.1.) 
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The report’s main findings are as follows: 


Since it was first quantified in 2019, the global 
production gap has remained largely unchanged. 
Despite encouraging signs of an emerging clean 
energy transition, the world’s governments still plan 
to produce more than double the amount of fossil 
fuels in 2030 than would be consistent with limiting 
warming to 1.5°C. 


The production gap is the difference between govern- 
ments’ planned fossil fuel production and global pro- 
duction levels consistent with limiting global warming 

to 1.5°C or 2°C. This year’s production gap assessment 
eatures two major updates. First, the “government plans 
and projections” global pathway reflects how major fossil- 
uel-producing countries have adjusted their coal, oil, and 
gas production targets in light of developments since 

ate 2021, including a global energy crisis and increased 
climate mitigation ambitions. Second, global pathways for 
ossil fuel production consistent with limiting warming to 
1.5°C or 2°C have been updated using the new scenario 
database compiled for the Working Group III contribution 


to the Intergovernmental Panel on Climate Change (IPCC)’s 
Sixth Assessment Report (AR6). 


The resulting analysis finds that, in aggregate, governments 
are planning on producing around 110% more fossil fuels 

in 2030 than would be consistent with limiting warming 

to 1.5°C, and 69% more than would be consistent with 


Figure ES.2 


limiting warming to 2°C, as shown in Figure ES.1. The mag- 
nitude of the production gap is also projected to grow over 
time: by 2050, planned fossil fuel production is 350% and 
150% above the levels consistent with limiting warming to 
1.5°C or 2°C, respectively. 


The global levels of fossil fuel production implied by 
governments’ plans and projections, taken together, also 
exceed those implied by their stated climate mitigation 
policies and implied by their announced climate pledges 
as of September 2022, as modelled by the International 
Energy Agency. As discussed below, few countries have 
developed fossil fuel production projections that are 
aligned with their national climate goals or with limiting 
warming to 1.5°C. 


Many major fossil-fuel-producing governments are 
still planning near-term increases in coal production 
and long-term increases in oil and gas production. In 
total, government plans and projections would lead 
to an increase in global production until 2030 for 
coal, and until at least 2050 for oil and gas, creating 
increasingly large production gaps over time. 


To be consistent with limiting warming to 1.5°C, global 
coal, oil, and gas supply and demand must instead decline 
rapidly and substantially between now and mid-century. 
However, the increases estimated under the government 
plans and projections pathways would lead to global 
production levels in 2030 that are 460%, 29%, and 82% 


Government plans and projections would lead to an increase in global coal production until 2030, and in global oil and gas production 


until at least 2050. (See details in Chapter 2 and Figure 2.2.) 
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Oil Production 


Gas Production 
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higher for coal, oil, and gas, respectively, than the median 
1.5°C-consistent pathways, as shown in Figure ES.2. The 

disconnect between governments’ fossil fuel production 

plans and their climate pledges is also apparent across all 
three fuels. 


The size and nature of the global production gap also 
raise the question of how it can be closed in a managed 
and equitable way, especially given that countries are 
expected to uphold “the principle of equity and common 
but differentiated responsibilities and respective capabili- 
ties, in light of different national circumstances” under the 
UNFCCC framework. 


As explored in the 2020 Production Gap Report and 
informed by emerging literature on this topic, an equitable 
transition should recognize that countries’ circumstances 
differ widely depending on their financial and institutional 
capacity, as well as their level of socioeconomic depen- 
dence on fossil fuel production. Based on these principles, 
one might expect higher-income countries and those less 
dependent on fossil fuel production to lead the transition, 
while lower-capacity countries will require assistance and 
finance to pursue alternative low-carbon and climate-re- 
silient development pathways. 


However, the combined levels of coal, oil, and gas produc- 
tion being planned/projected by 10 high-income countries 
alone would already exceed 1.5°C-consistent pathways for 
each fuel by 2040. Similarly, the trajectories of oil and gas 
production being planned and projected by 12 countries 
with relatively lower levels of economic dependence on 
their production would exceed the respective 1.5°C-con- 
sistent pathways by 2040 (see Section 2.5). Without active 
dialogue and engagement between higher- and lower-in- 
come countries, these inequities may continue to exist and 
to erode trust in global cooperation on climate action. 


In addition to government plans and projections for fossil 
fuel production that inform the global production gap 
analysis in Chapter 2, this report also reviews, in Chapter 
3, the climate ambitions and fossil fuel production policies 
and strategies of 20 major producer countries: Australia, 
Brazil, Canada, China, Colombia, Germany, India, Indone- 
sia, Kazakhstan, Kuwait, Mexico, Nigeria, Norway, Qatar, 
the Russian Federation, Saudi Arabia, South Africa, the 
United Arab Emirates, the United Kingdom of Great Britain 
and Northern Ireland (UK), and the United States of Amer- 
ica (US). Altogether, these countries account for 82% of 
production and 73% of consumption of the world’s fossil 


uel supply. The status of discourses and policies towards 
a managed and equitable transition away from fossil fuel 
production in these countries is also evaluated. 


While 17 of the 20 countries profiled have pledged 
to achieve net-zero emissions, and many have 
launched initiatives to reduce emissions from fossil 
fuel production activities, most continue to promote, 
subsidize, support, and plan on the expansion of 
fossil fuel production. None have committed to 
reduce coal, oil, and gas production in line with 
limiting warming to 1.5°C. 


As shown in Table ES.1, some countries are planning on 
increasing their coal production until 2030, banking on 
continued and growing domestic and international coal 
markets. Meanwhile, the majority of oil and gas producers 
anticipate increasing their production between 2021 and 
2030, and some until 2050. 


The war in Ukraine, the ensuing pressures on global 
energy supply, and record high prices for internationally 
traded gas have further spurred plans for and investment 
in liquefied natural gas infrastructure by exporters and 
importers alike. Many countries are promoting gas as a 
“bridge” or “transition” fuel, but with no apparent plans to 
transition away from it. Eight countries profiled in Chapter 
3 project relatively flat or increasing gas production from 
2021 until 2035-2050. However, gas could hinder or delay 
the transition to renewable energy systems by locking 

in fossil-fuel-based systems and institutions. Moreover, 
despite some local air pollution benefits when substituting 
for coal, advances in the quantification of methane leak- 
age along the gas supply chain have substantially reduced 
the expected climate benefits of replacing coal with gas 
(see Chapter 3). 


In recent years, many governments have launched ini- 
tiatives to reduce emissions from fossil fuel production 
activities. As shown in Table ES.1, 14 of the 20 countries 
profiled in Chapter 3 have signed onto the Global Meth- 
ane Pledge to collectively reduce global methane emis- 
sions from all sources by 30% by 2030 compared to 
2020 levels. Six major oil- and gas-producing countries, 
all of which are among the 20 profiled in Chapter 3, have 
also launched the Net Zero Producers Forum aimed at 
reducing emissions from the sector. Such efforts, while 
important, are also deeply insufficient. In the pathways 
consistent with limiting warming to 1.5°C explored in this 
report, global methane emissions from the energy sector 
decline by more than 60% between 2020 and 2030. Fur- 
thermore, and perhaps most importantly, these initiatives 
fail to recognize that reducing fossil fuel production itself 
is also needed to limit warming to 1.5°C. 
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Table ES.1 


A large majority of countries profiled in this report have made net-zero pledges and signed onto the Global Methane Pledge and the 


Glasgow Statement on international finance. Most are also planning to increase oil and gas production, and some are planning to increase 


coal production, until 2030. (See details in Chapter 3 and Tables 3.2-3.3.) 


Planned change in annual fossil fuel 


Country a tances ciesaluaee patie producdon fen cos velatve t20et(F9) 
net-zero target year Pledge Statement Coal Oil Gas 
Australia Bee v - % he 
ee N eae Vv No data be = 
Canada Bee v v Nehetewe oe e 
China sani 2, rs = 
Colombia Ae v = i 5 
ae inlaw v v he 5 hf 
India pao ele i No data No data 
indenens In ee or - - rn 
Kavakhatan In es ee al e 
Kuwait Pe ae Ss Ne A 4 
2060 (rest of economy) Beever Pa i 
Mexico No commitment va No data - Re 
Nigeria ne v4 No data - Ve 
Norway No commitment® +S No data nf m 
Qatar No commitment ee teh No data - 
Russian Federation i" ae comet = ne =e 
Saudi Arabia a pl v te ioe . is 
South Africa Huet ce yoga No data No data No data 
2050 
UAE : ae aa v ne ve ee 
UK hues AS AS No data hd he 
ue In ce ee V V = a - 


* Norway has committed to a “low-emission society” by 2050 in its 2018 Climate Change Act, with 90-95% emission reduction targets. 


© Planned change for 2028, furthest year for which data is availab 
© Planned change for 2027, furthest year for which data is available. 
% Excluding gas that is re-injected, consumed by producers, and/or flared. 


e. 


Sources: Net Zero Tracker (2023) and own analyses (see Chapter 3). 
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Governments should be more transparent in their 
plans, projections, and support for fossil fuel 
production and how they align with national and 
international climate goals. 


Governments play a central role in setting the direction of 
future fossil fuel production. State-owned entities control 
half of global production for oil and gas and over half for 
coal. Governments’ existing targets, policies, and support 
for fossil fuel production help to influence, legitimize, and 
enable continued investments in domestic and interna- 
tional fossil fuel projects, which are undermining the tran- 
sition to renewable energy and global climate mitigation 
efforts. At the same time, many fossil fuel projects planned 
and under development are now at risk of becoming 
stranded assets as the world decarbonizes and global 
demand for coal, oil, and gas are expected to peak and de- 
cline within this decade, even without additional policies. 


Nevertheless, there are some encouraging signs of 
movement. Thirty-four countries, including four profiled 
in Chapter 3 (Table ES.1), have signed onto the Glasgow 
Statement on International Public Support for the Clean 
Energy Transition to end international public financing for 
“unabated” fossil fuel projects by the end of 2022 and to 
redirect investments into clean energy. It is important to 
note though that while the term “unabated” (see Box 2.1) 


is being increasingly used in policy commitments related 


Fie Rs 


mh NS . 
Ae Vi rhe © en / LS P % 
fee We A : ” . 


to fossil fuel reductions, it is often highly contested, poorly 
defined, and open to interpretation regarding the required 
rate of carbon capture for abatement. 


Since the 2021 Production Gap Report, two more coun- 
tries (Canada and China) — in addition to Germany and 
Indonesia — have begun to develop scenarios for domes- 
tic fossil fuel production that are consistent with national 
or global net-zero or carbon-neutrality targets. Meanwhile, 
discourses on just transitions for fossil-fuel-dependent 
workers and economies are advancing in many countries, 
though these are still mostly limited to coal-fired power 
generation. Among the 20 countries profiled, Colombia 
recently signed on to an international initiative targeted at 
phasing out fossil fuel production (see Table 3.2). 


There is a need for governments to adopt both near- 
and long-term reduction targets for fossil fuel 
production and use to complement other climate 
mitigation benchmarks and reduce the risks of 
stranded assets. Countries with greater transition 
capacity should aim for faster reductions than the 
global average. 


The current misalignment of climate ambitions and fossil 
fuel production plans undermines efforts to reduce fossil 
fuel use and emissions by sending mixed signals about 
countries’ intentions and priorities and by locking in new 
fossil fuel production infrastructure that will make the 
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energy transition more costly, difficult, and disruptive. The 
almost-exclusive focus of climate policy on the demand 
for fossil fuels and on the territorial emissions associated 
with their combustion over the past decades has proven 
to be insufficient. Ultimately, the global energy landscape 
is shaped by both demand and supply. A well-managed 
energy transition will thus require plans and actions to 
reduce both fossil fuel production and consumption in a 
coordinated fashion. 


Combining targets and policies to actively phase out fossil 
fuel production with other important climate mitigation 
and just transition measures — such as reducing fossil 
fuel consumption, expanding renewable energy, reducing 
methane emissions from all sources, and targeting invest- 
ments and social protection for affected communities — 
can reduce the costs of decarbonization, promote policy 
coherence, and ensure that renewables replace, rather 
than add to, fossil fuel energy. 


The long-term, cost-optimized mitigation scenarios 
selected and analysed in this report from the IPCC AR6 
database suggest that, to limit warming to 1.5°C, global 
coal, oil, and gas production should decline rapidly and 
substantially between now and mid-century, in parallel 
with other key mitigation strategies. 


The selected scenarios differ substantially with respect to 


their reliance on carbon capture and storage (CCS) and 
carbon dioxide removal (CDR). The median 1.5°C-con- 
sistent global fossil fuel production pathways shown in 
Figures ES.1-ES.2 assume that, by mid-century, 2.1 billion 
tonnes of CO: per year (GtCO2/yr) of fossil-fuel-combus- 
tion emissions will be captured and stored, 2.2 GtCO./yr 
of atmospheric CO, will be sequestered by conventional 
land-based CDR methods (afforestation, reforestation, 
and management of existing forests), and over 3 GtCO./yr 
will be sequestered by novel CDR methods (CCS coupled 
to bioenergy or direct air capture), on average. 


However, there are large uncertainties in the technical, 
economic, and institutional feasibility of developing and 
deploying novel CDR and fossil-CCS technologies at the 
extensive scale envisioned in these scenarios. Around 80% 
of pilot CCS projects over the last 30 years have failed, 
with annual capacity from operational projects resulting 
in dedicated COz storage currently amounting to less than 
0.01 GtCO:/yr (see Section 2.4). There are also widespread 
concerns around the potential negative impacts arising 
from extensive land-use for conventional or novel CDR, 
which could affect biodiversity, food security, and the 
rights of Indigenous peoples and traditional land users. 
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Given risks and uncertainties of CCS and CDR, 
countries should aim for a near total phase-out of 
coal production and use by 2040 and a combined 
reduction in oil and gas production and use by 
three-quarters by 2050 from 2020 levels, at a 
minimum. The potential failure of these measures to 
become sufficiently viable at scale, the non-climatic 
near-term harms of fossil fuels, and other lines of 
evidence, call for an even more rapid global 
phase-out of all fossil fuels. 


While the above reduction targets are derived from 
1.5°C-consistent scenarios that align with taking a pre- 
cautionary approach to limiting reliance on CCS and CDR, 
they still assume that these measures will become avail- 
able at scale to some degree (see Section 2.4). Ultimately, 
the pace and extent of the required reductions in global 
coal, oil, and gas production will also depend on many 
normative and values-based choices. For example, one 
mitigation scenario that relies only on conventional CDR 
and no CCS coupled to fossil fuels, bioenergy, or direct air 
capture sees reductions in global oil and gas production 
of 90% and 85%, respectively, between 2020 and 2050. 


There are additional compelling reasons to strive for an 
even faster global phase-out of all fossil fuels. Research 
has found that the committed emissions of CO2 expected 
to occur over the lifetime of existing fossil-fuel-producing 
infrastructure already exceed the remaining carbon bud- 
get for a 50% chance of limiting warming to 1.5°C by 2100. 
This implies that no new coal mines and oil and gas fields 
can be developed unless existing infrastructure is retired 
early, a task that is hard to achieve in practice. 


Moreover, fossil fuel extraction and burning are asso- 
ciated with many near-term and localized non-climatic 
social, economic, and environmental harms that are rarely 
accounted for in climate mitigation scenarios, including 
the ones analysed in this report (see Section 2.4). 


Continued production and use of coal, oil, and gas are 
not compatible with a safe and livable future. Achieving 
net-zero COz emissions by 2050 requires governments to 
commit to, plan for, and implement global reductions in 
the production of all fossil fuels alongside other climate 
mitigation actions, beginning now. 
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1. Introduction 


For over a century, energy from fossil fuels has helped to deliver jobs, revenue, and economic 


growth around the world. Consequently, most governments view coal, oil, and gas as sources of 


geopolitical power, energy security, and development. Forgoing such resources — as will be nec- 


essary to retain a liveable climate — is neither easy nor conventional. Thus, it is not surprising that 


many governments continue to support, finance, and expand fossil fuel production. However, such 


policies are irreconcilable with global climate commitments and the plummeting cost of renewable 


energy. Amid growing calls from citizens and scientists for a fossil-fuel-free future, it is important for 


governments to recognize that while energy is essential to the fabric of society, fossil fuels are not. 


This report examines how governments — particularly 
those responsible for producing much of the world’s coal, 
oil, and gas — are reckoning with the need to rapidly tran- 
sition away from fossil fuel production. While the global 
energy landscape is shaped by both demand and supply, 
this report series focuses on the latter, given its notable 
absence in national and international climate policymak- 
ing until recent years. The report assesses governments’ 
plans and projections for coal, oil, and gas production and 
the extent to which, taken together, they exceed levels 
consistent with the Paris Agreement's goal of “holding the 
increase in global average temperature to well below 2°C 
above pre-industrial levels and pursuing efforts to limit 
the temperature increase to 1.5°C above pre-industrial 


evels” (Paris Agreement, 2015, art. 2.1). This misalignment, 
referred to as the “production gap”, is a metric that this 
report series has tracked since 2019. 


In the two years since the last report was released, the 
global energy landscape has shifted significantly. On top 
of supply chain disruptions — in part due to extreme 
weather events and a rapid economic rebound following 
the COVID-19 pandemic — the outbreak of war in Ukraine 
catalysed a global energy crisis and a global food crisis 
(IEA, 2023c). Oil prices rose to almost USD 140 per barrel, 
a level last seen in 2008 (Brower, 2022). These develop- 
ments prompted countries to rethink their energy plans, 
bringing the geopolitical risks of fossil fuel dependence 
into sharp focus. Energy security emerged as a top policy 
concern for many countries, especially those reliant on 
fossil fuel imports or facing growing energy needs. 


On the one hand, oil and gas companies increased their 
upstream investments by 39% to nearly USD 500 billion 
in 2022 worldwide, the highest level since 2014 (IEF & 
S&P Global, 2023). Some major energy companies have 
abandoned or slowed plans to reduce oil and gas produc- 
tion and shift investments towards renewables (Bousso & 
Adomaitis, 2023; Reed, 2023; Visavadia, 2023). 


On the other hand, the energy crisis has helped to accel- 


erate the broader transition to clean sources. For example, 
the global pace of vehicle electrification has vastly exceed- 
ed prior expectations (IEA, 2023b). In Europe, renewable 
power capacity is expected to double over the 2022-2027 
period (IEA, 2023c). Australia and the United States of 
America passed landmark climate laws in 2022, China is 
on track to double its wind and solar energy capacity by 
2025 instead of 2030, and India earmarked over USD 4 bil- 
lion for clean energy in its national budget (Mei et al., 2023: 
REN21, 2023). Since 2021, several Just Energy Transition 
Partnerships (JETPs) have been launched, with wealthier 
governments committing tens of billions of US dollars to 
support the shift away from fossil fuels in four emerging 
and developing countries (see Box 3.2). Thirty-four coun- 
tries and five public finance institutions have committed to 
end international public finance for fossil fuels and priori- 
tize clean energy (see Chapter 3). 


Despite these encouraging signs, the overall size of the 
production gap, particularly out to 2030, has not discern- 
ibly changed since the first assessment in 2019. 
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Governments offer various rationales for continuing 

to support and expand fossil fuel production: meeting 
expected demand; reducing dependency and foreign 
exchange costs on imports; generating revenue for 
government services through taxes and royalties; follow- 


ing through on legal obligations under existing statutes 
and treaties; or confidence in winning out as one of the 
ast producers in a dwindling market. Some also argue 

that producing their country’s oil and gas with relatively 
ower upstream emissions will lead to an overall reduc- 


tion in global greenhouse gas (GHG) emissions. However, 
research shows that curtailing production of fossil fuels, 
especially oil, will reduce global consumption and thereby 
also reduce global GHG emissions, regardless of who the 
producer is and after accounting for substitution by other 
producers (Erickson & Lazarus, 2018; Prest et al., 2023). 


While these rationales for supporting fossil fuels may 

have merit in some limited circumstances, wide adoption 
of such policies results in the persistent production gap 
identified in this report. This gap “locks in” unsustainable 
levels of fossil fuel production that impede the energy 
transition and undermine climate goals in the near term. In 
the longer term, economies and communities risk seeing 
costly fossil fuel investments turn into liabilities, as markets 
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for coal, oil, and gas shrink and prices drop (Mercure et 
al., 2018). The president of COP28 and head of the United 
Arab Emirates’ national oil company has acknowledged 


that “phasing down fossil fuels is inevitable and essential” 
(Alkousaa, 2023). 


Indeed, all fossil fuels must be effectively phased out to 
secure a safe and liveable future. The scientific evidence 
on this is clear. The production and use of fossil fuels are 
the predominant driver of the climate emergency, ac- 
counting for close to 90% of human-made carbon dioxide 
(COz) emissions (Friedlingstein et al., 2022). If global GHG 
emissions continue at current levels, the remaining “car- 
bon budget” of allowable emissions for a 50% chance of 
limiting warming to 1.5°C is likely to be exceeded by 2030 
(Forster et al., 2023). 


Furthermore, the CO2 emissions expected to occur over 
the lifetime of existing fossil fuel infrastructure already 
exceeds the remaining 1.5°C carbon budget (IPCC, 2023; 
Tong et al., 2019; Trout et al., 2022). This leaves no room 
for new coal mines, oil and gas fields, or fossil-fuel-burning 
power plants, unless existing infrastructure is retired early 
(IEA, 2022). 


Finally, carbon capture and storage (CCS) technologies — 
which can be coupled to fossil fuel combustion to reduce 
COz emissions, or coupled to bioenergy or direct air 
capture to remove CO, from the atmosphere — could play 
a role in addressing residual emissions for hard-to-transi- 
tion sectors. However, they are not a free pass to carry on 
with business as usual. Even if all CCS facilities planned 
and under development worldwide become operational, 
only around 0.25 GtCO» would be captured in 2030 (IEA, 
2023a), less than 1% of 2022 global CO» emissions (Liu et 
al., 2023). The track record for CCS deployment has been 
poor to date, with around 80% of pilot projects ending in 
failure over the past 30 years (Wang et al., 2021). Counting 
on these largely unproven and relatively costly technolo- 
gies being rolled out at scale is thus a potentially risky and 
dangerous strategy. 


Beyond climate, there are many other social, economic, 
and environmental reasons to accelerate the phase-out 
of fossil fuel production. The extraction and distribution 
of coal, oil, and gas are associated with toxic pollution 

and harms to public health, human rights violations and 
environmental injustices, and ecosystem degradation and 
biodiversity loss. The adverse impacts on communities 
living near oil and gas extraction “sacrifice zones”, where 
they are exposed to routine flaring and other sources of 
air and water pollution, have been documented from the 
shale fields of the US to the Niger Delta of Nigeria, with 
studies showing increased risks of pre-term birth, respira- 
tory and skin diseases, cancer, and premature death (Clark 
et al., 2022: Cushing et al., 2020; Nwosisi et al., 2021). The 
communities exposed to these harmful impacts are often 
Indigenous people, communities of colour, or low-wealth 


communities (Donaghy et al., 2023; Gonzalez et al., 2023). 
Over the past decade, at least 1,733 land and environ- 
mental defenders, many of whom are from Indigenous 
communities, have been killed while trying to protect their 
land from extractive industries (Global Witness, 2022). 
Furthermore, while fossil fuel extraction can result in eco- 
nomic and development benefits, they are not guaranteed. 
Dependency on oil and gas production and export has 
deepened the indebtedness, corruption, and instability of 
many lower- and middle-income countries (Frynas & Buur, 
2020; Gaventa, 2021: Ross, 2012). 


While countries have signed on to numerous climate 
targets and initiatives to reduce emissions and promote 
clean energy, few have agreed to limit fossil fuel expansion, 
or supported initiatives to manage its decline, beyond 
committing to phase down “unabated” coal power. Over 
100 countries have now pledged or proposed net-zero 
emissions targets and also endorsed the Global Methane 
Pledge to cut methane emissions by 30% from 2020 to 
2030, while 48 countries are part of the Powering Past 
Coal Alliance (Net Zero Tracker, 2023; US Department 

of State, 2022). Furthermore, the COP28 presidency is 
advancing new targets, including tripling renewable energy 
capacity and doubling energy efficiency and hydrogen pro- 
duction by 2030, as well as ending the use of “unabated” 
fossil fuels by mid-century (Al Jaber, 2023; Civillini, 2023; 
Reuters & Lo, 2023). To date, only about a dozen countries 
are members or endorsers of two initiatives to facilitate the 
managed phase-out of fossil fuel production: the Beyond 
Oil and Gas Alliance or the Fossil Fuel Non-Proliferation 
Treaty. Except for Colombia, the world’s top 35 fossil fuel 
producers are not among these countries. 
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Given the persistence of the production gap, and the 
urgency of limiting climate damages, now is the time for 
countries to acknowledge that focusing on emissions 
alone is insufficient. As this report and other analyses 
show, the production of fossil fuels must also decline at a 
rapid pace (see Chapter 2). Planning for a well-managed 
decline in the production of, and reliance on, fossil fuels is 
critical to ensuring an effective and equitable energy tran- 
sition. Key steps in that direction are for countries to in- 
crease their investments in renewable energy and to align 
their fossil fuel production plans and projections with the 
Paris Agreement’s temperature goal, as well as with their 
own net-zero commitments. As discussed in this report, 
several major fossil fuel producers have begun to develop 
such production projections. While still limited to scenario 
exercises at this stage, they nonetheless signal change and 
provide a positive example that other countries can follow. 


Progress here would pave the way towards implementing 
ambitious and concrete policies for a just transition away 
from fossil fuels. Countries can restrict the development 
of new oil and gas fields and new coal mines, redirect 
subsidies, adopt near- and long-term targets to reduce 

the production and use of coal, oil, and gas, and provide 
support to affected communities and workers. Reduction 
targets for fossil fuel production can serve as an important 
complement to existing emissions reduction goals. How- 
ever, as with tackling climate change itself, phasing out 


ossil fuels is a collective problem that requires govern- 
ments to cooperate — a particular challenge given the 
highly competitive nature of international fossil fuel mar- 
kets, the incentives to increase production, and countries’ 
differentiated responsibilities and capacities to transition 
Kartha et al., 2018; Pye et al., 2020). 


As discussed in the 2020 Production Gap Report and 
elsewhere, not all countries can phase out fossil fuels at 
the same pace. Countries that have higher financial and 
institutional capacity and are less dependent on fossil 
fuel production can transition most rapidly, while those 
with lower capacity and higher dependence will require 
greater international support. They will require assistance 
and finance to pursue alternative development models, 
which can help break cycles of fossil fuel dependency 
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and indebtedness, and forge new, climate-resilient paths 
to prosperity (Sokona et al., 2023; Steadman et al., 2023; 
Winkler et al., 2022). The recently launched JETPs, which 
span long-time coal-dependent and coal-exporting coun- 
tries (Indonesia and South Africa) as well as a potential 
emerging oil and gas producer (Senegal), are an important 
innovation in this direction (See Box 3.2). 


Finally, closing the production gap will require transparent, 
verifiable, and consistent information on countries’ plans 
and support for fossil fuel production. As underscored 

in the 2021 Production Gap Report, such information is 
currently incomplete, inconsistent, and scattered; instead, 
governments should share this information as part of their 
regular reporting under the United Nations Framework 
Convention on Climate Change. 


The impacts of climate change, long predicted by scien- 
tists, are now manifesting and wreaking havoc in every cor- 
ner of the planet. The fast-shrinking carbon budget means 
that all countries must rapidly diversify or leapfrog their en- 
ergy needs and economies away from fossil fuels (CSO Eq- 
uity Review, 2021; Dubash, 2023; Sokona et al., 2023). The 
task is unprecedented but not impossible (IPCC, 2022). It 
will require political will, determined implementation, and 
international cooperation, especially to provide support to 
lower-income countries. As a starting point, governments 
should name and confront the challenge at COP28 and 
beyond: the need to phase out all fossil fuels, starting now. 


The remainder of this year’s report is split across two 
chapters. Chapter 2 provides an updated assessment of 
the global production gap and explores the global coal, oil, 
and gas reduction pathways that would be consistent with 
the Paris Agreement's long-term temperature goal. Chap- 
ter 3 homes in on 20 major fossil-fuel-producing countries, 
profiling their governments’ climate ambitions and existing 
plans, policies, and strategies that support fossil fuel pro- 
duction or the transition away from it. 


While forgoing fossil resources will not be easy — and for 
many countries there is disappointingly little to report on 
transition plans — it will be essential if we are to avoid the 
worst impacts of the climate crisis. 
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The Production Gap 


Key Messages 


In aggregate, governments plan to produce, in 
2030, around 110% more fossil fuels than would 
be consistent with limiting warming to 1.5°C (i.e. 
more than double), and 69% more than would be 
consistent with limiting warming to 2°C. These 
global production gaps grow wider out to 2050. 


Government plans and projections would lead to 
an increase in global coal production until 2030, 
and in global oil and gas production until at least 
2050. These production levels correspond in 
2030 to 460% more coal, 29% more oil, and 82% 
more gas than global levels consistent with 
limiting warming to 1.5°C. 


For each fossil fuel, the combined levels of 
production being planned by 10 high-income 
countries alone would already exceed global 
1.5°C-consistent pathways by 2040, putting 
an equitable transition at risk. 
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Cost-optimized mitigation scenarios suggest 

that, to limit warming to 1.5°C, global coal, oil, 

and gas production and use should decline rapidly 
and substantially, starting now, alongside other 
key mitigation strategies such as expanding 
renewable energy and reducing methane 
emissions from all sources. 


There is a strong need for governments to 
establish near- and long-term reduction targets 
for fossil fuel production and use to complement 
other climate mitigation benchmarks and reduce 
the risks of stranded assets. Countries with 
greater transition capacity should aim for faster 
reductions than the global average. 


Given risks and uncertainties of carbon capture 
and storage and carbon dioxide removal, 
countries should at a minimum aim for a near 
total phase-out of coal production and use by 
2040 and a combined reduction in oil and gas 
production and use by three-quarters by 2050 
from 2020 levels. The potential failure of these 
measures to develop at scale calls for an even 
more rapid global phase-out of all fossil fuels. 


2. The Production Gap 


Since the release of the 2021 Production Gap Report, the political landscape for fossil fuels has 


begun to shift. After decades of negotiations, the first direct call to address fossil fuels made it into a 


cover decision text of the Conference of Parties (COP) to the United Nations Framework Convention 
on Climate Change (UNFCCC). At COP26 in late 2021, governments committed to accelerate efforts 
towards “the phasedown of unabated coal power and phase-out of inefficient fossil fuel subsidies”, 
though they did not agree to address oil and gas or the production of fossil fuels (UNFCCC, 2021). 


The 2022-2023 global energy crisis subsequently high- 
lighted the geopolitical risks of fossil fuel dependence, 
helping to fast-track the deployment of renewable tech- 
nologies and to bring peak coal, oil, and gas demand 
into sight (IEA, 2023c). At the same time, global fossil- 
fuel-derived carbon dioxide (CO2) emissions reached 

a record high in 2022 (Friedlingstein et al., 2022). And 
although the disconnect between the continued expan- 
sion of fossil fuels and climate mitigation ambition is 
gaining increasing visibility and attention, few national 
governments are committing to and planning for a man- 
aged reduction of coal, oil, and gas production in line 
with a net-zero future. 


This chapter assesses the collective implications of 
governments’ national outlooks for fossil fuel produc- 

tion between now and 2050 at a global level. Section 2.1 
quantifies the fossil fuel production gap: the discrepancy 
between the global levels of fossil fuel production implied 
by government plans and projections and the levels con- 
sistent with limiting global warming to 1.5°C or 2°C. This 
represents a comprehensive re-analysis of the production 
gap that incorporates updated government projections 

as well as new mitigation scenarios assembled in the 
Working Group III (WGIII) contribution to the Intergovern- 
mental Panel on Climate Change (IPCC)’s Sixth Assess- 
ment Report (AR6) (IPCC, 2022). Section 2.2 discusses 
the major trends and drivers of the gap and how it has 
changed compared to the 2021 assessment. Explored 
next in Section 2.3 are the global reduction pathways of 
coal, oil, and gas production that would be consistent with 
limiting warming to 1.5°C, including their sensitivity to the 
success of other climate mitigation measures. Section 2.4 
then explores the policy implications of these findings and 
other lines of evidence to derive recommended global re- 
duction targets for fossil fuel production. Section 2.5 ends 
with a discussion of why an equitable transition away from 
fossil fuel production is at risk. 


2.1 The fossil fuel production gap 


The analysis of the global production gap rests on the 
determination of two elements. The first is the pathway of 
fossil fuel production implied by the plans and projections 
of national governments. The second is the pathway of 
fossil fuel production consistent with the Paris Agree- 
ment's goal of “holding the increase in global average 
temperature to well below 2°C above pre-industrial levels 
and pursuing efforts to limit the temperature increase to 
1.5°C” (Paris Agreement, 2015, art. 2.1). 


The first element relies on a compilation of government 
plans and projections for future fossil fuel production, 
featuring the most recent national outlooks from 19 of 

the 20 major fossil-fuel-producer countries individually 
profiled in Chapter 3 (outlooks for South Africa were not 
available) as of August 2023. Together, these 19 countries 
accounted for around 80% of global fossil fuel produc- 
tion, on a primary energy basis, in 2021. Their combined 
production trajectories are scaled up to a global estimate, 
based on these countries’ projected future shares of 
global production (see Section 2.2 and the report's Ap- 
pendix, available online). The result is the estimated global 
“government plans and projections” (GPP) pathway.* This 
updated GPP pathway therefore reflects — to the varying 


' Coal, oil, gas production can be quantified in terms of physical units (e.g. barrels of oil), the amount of contained energy (e.g. exajoules), or the amount of greenhouse gases 
released during production activities and combustion. Primary energy represents the amount of energy that can be harvested directly from fossil fuels prior to any conversion. 
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extent captured within each of the underlying projections 
— how these governments have adjusted their fossil fuel 
production targets in light of the evolving global energy 
landscape, national and international fossil fuel demand 
expectations, climate mitigation policies and pledges, and 
other factors. 


The second element — pathways for global fossil fuel pro- 
duction consistent with the Paris Agreement’s tempera- 
ture goal — is derived from long-term greenhouse gas 
(GHG) mitigation scenarios generated by process-based 
integrated assessment models (IAMs).‘ This analysis relies 
on the mitigation scenarios compiled by the IPCC AR6 
WGIII, focusing on two scenario categories: “C1”, which 
limits warming to 1.5°C in 2100 with a likelihood great- 

er than 50%, with no or limited overshoot throughout 

the 21st century;° and “C3”, which limits peak warming 
throughout the 21st century to 2°C with a likelihood great- 
er than 67% (Byers et al., 2022 ; IPCC, 2022). One of the 
modelled outputs of these scenarios is “primary energy 
supply” from coal, oil, and gas. Since this variable typically 
accounts for both energy and non-energy uses of fossil 
fuels (see Appendix), it is interpreted as total fossil fuel 
production intended for all uses. 


There are a wide variety of modelling approaches and 
assumptions underlying different C1 and C3 scenarios, 
which have important implications for the resulting fossil 
fuel reduction pathways (Achakulwisut et al., 2023). Con- 
sequently, a three-step scenario-selection approach has 
been developed and applied here. 


First, the majority of the AR6-assessed scenarios rely on 
extensive carbon dioxide removal (CDR), mostly through 
bioenergy combined with carbon capture and storage 
(BECCS) and afforestation/reforestation (A/R) (Creutzig et 
al., 2021; Fuss et al., 2018). Based on a systematic litera- 
ture review, Fuss et al. (2018) estimated upper “sustain- 
able” limits of 5 billion tonnes of CO, per year (GtCO;/yr) 


for BECCS and 3.6 GtCOs/yr for A/R by mid-century, due 

to their negative side-effects such as competition for land 
and loss of biodiversity. Thus, C1 and C3 scenarios relying 
on BECCS and A/R exceeding these levels were excluded. 


Second, most IAMs do not adequately capture real- 
world constraints on regional COz2 storage potential and 
injection rates, which influence model reliance on CCS 
coupled to fossil fuel use (fossil-CCS), BECCS, and direct 
air carbon capture and storage (DACCS) (Grant et al., 
2022). Therefore, a mid-century limit of 8.6 GtCO./yr for 
total CCS has also been imposed, based on the “invest- 
able” CCS potential as estimated by Grant et al. (2022) 
when accounting for real-world financial, contractual, 


and institutional constraints. 


Finally, scenarios have been selected only if they feature 
immediate rather than delayed climate action,® and if they 
are compatible with achieving net-zero GHG emissions 

by 2100. Reaching net-zero GHGs will lead to declining 
long-term temperatures, which can limit the long-term 
impacts of climate change (IPCC, 2023). The selected 

36 C1 scenarios are classified as “1.5°C-consistent” and 
the 64 C3 scenarios as “2°C-consistent”, in keeping with 
previous editions of the Production Gap Reports to define 
pathways consistent with two different temperature 
outcomes (SEI et al., 2019, 2020, 2021). (See detailed 
methods in the Appendix; and see Box 2.1 for CCS, CDR, 
and abatement terminology.) 


The “1.5°C-consistent” set is arguably most aligned with 
the Paris Agreement's long-term temperature goal and its 
other objectives based on the rationale and interpretation 
proposed by Schleussner et al. (2022), while the “2°C 
consistent” set is arguably not compatible with limiting 
warming to “well below” 2°C and does not align with the 
1.5°C temperature limit.’ Given this, the 2021 Glasgow 
Climate Pact’s emphasis on the 1.5°C limit, and the sig- 
nificant amplification of adverse climate impacts at 2°C 


2 The GPP pathway was called the “countries’ plans and projections (CPP)” pathway in the 2021 Production Gap Report. 


’ There are varying levels of detail, certainty, and intent associated with fossil fuel production targets published by governments and affiliated institutions. These targets are 
collectively referred to here as “plans and projections”. Governments take a variety of factors into consideration in assembling these plans and projections, including the state of 
each country's fossil fuel reserves, the evolution of technologies and costs of extraction, the presence of subsidies and regulations, foreseeable dynamics of domestic and 
international demand, and/or national and international climate mitigation ambitions. Where available, the over-arching assumptions underlying a given country’s projections are 


described in each of the country profiles featured in Chapter 3 or in the Appendix. 


* Process-based IAMs project cost-optimized mitigation pathways under what-if assumptions or subject to pre-defined outcomes such as carbon budget constraints consistent 
with limiting global warming to 1.5°C with a certain likelihood, through modelling linkages and trade-offs between energy, land use, climate, economy, and development (Wilson 


et al., 2021). 


5 C1 scenarios also limit peak warming to 2°C throughout the 21st century with close to, or more than, 90% likelihood (IPCC, 2022). C2 scenarios, which limit warming to 1.5°C in 
2100 with a likelihood greater than 50% but exhibit high overshoot (i.e. exceeding 1.5°C by 0.1°C-0.3°C for up to several decades), are excluded from this analysis, given their 


extensive reliance on long-term carbon dioxide removal; see Section 2.4. 


® Some scenarios in the AR6 database are designed to follow current policies or NDCs out to 2030 before starting globally coordinated mitigation. These scenarios therefore do 
not truly explore cost-effective pathways to limit warming to a given temperature with action starting as soon as possible. Such “delayed action” scenarios are excluded, leaving 
only scenarios that give the models full flexibility on the timing and extent of reductions in fossil fuel production. 
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relative to 1.5°C of warming (IPCC, 2018; UNFCCC, 2021), 
this report primarily focuses on results with respect to the 
1.5°C-consistent pathways. 


The production gap is the difference between the global 
level of fossil fuel production under the GPP pathway 

and that under the 1.5°C- or 2°C-consistent pathway 

in any given year, as shown in Figures 2.1 and 2.2 and 
summarized in Table 2.1. Two other global production 
pathways are shown in these figures: the pathway implied 
by governments’ stated climate mitigation policies and 


Figure 2.1 


the pathway implied by governments’ announced climate 
pledges, both as of September 2022, as modelled by the 
International Energy Agency (IEA, 2022c).8 


In Figure 2.1, the production gap is denominated in billions 
of tonnes of COs equivalent (GtCOzeq), representing the 
amount of GHG emissions expected to be released from 
the production and combustion of extracted coal, oil, and 
gas.°"° As shown, governments are planning on produc- 
ing, in 2030, more than double the amount of fossil fuels 
than would be consistent with the median 1.5°C pathway 


Global fossil fuel production under five pathways from 2015 to 2050, denominated in units of billion tonnes of COz equivalent per year 
(GtCOzeq/yr) — the amount of GHG emissions expected to be released from the production and combustion of extracted coal, oil, and 
gas. For the 1.5°C- and 2°C-consistent pathways, the median and 25th-75th percentile range (shaded) of all selected scenarios are 
shown. The black trend line shows historical 2015-2021 annual production; all other pathways are plotted at 5-year resolution. 
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7 The Paris Agreement does not provide a precise definition of what “well below 2°C” means and how these temperature limits should be used in climate policymaking (Rogelj et 
al., 2017; Schleussner et al., 2016). However, it has been interpreted as limiting peak warming to below 2°C with >90% likelihood (Schleussner et al., 2022), which translates to 
being “very likely” to limit warming to 2°C in IPCC uncertainty language. This is higher than the 67% probability that the 2°C-consistent scenarios achieve. 


® The IEA’s Stated Policies Scenario (STEPS) is “based on a detailed sector-by-sector review of the policies and measures that are actually in place or under development”. The 
Announced Pledges Scenario (APS) “assumes that governments will meet, in full and on time, all of the climate-related commitments that they have announced, including longer 
term net-zero emissions targets and pledges in nationally determined contribution (NDCs), as well as commitments in related areas such as energy access”. 
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(i.e. around 110% more), and 69% more than would be 
consistent with the median 2°C pathway. These percent- 
ages translate to production gaps of 22 GtCOzeq and 17 
GtCOzeq, respectively. The magnitude of the production 
gap is projected to increase over time, reaching around 29 
GtCOzeq and 22 GtCOzeq, respectively, in 2050. 


Governments’ fossil fuel production plans and projections 
also exceed the global levels of production implied by 
their stated climate mitigation policies (solid gold line) 

by around 11-16% between 2030 and 2050 (Figure 2.1). 
Compared with the global production pathway implied by 
governments’ announced climate pledges (dashed gold 
line), the GPP pathway is 29% higher in 2030, and 10% 
higher in 2050." 


Figure 2.2 


The production gap can also be quantified in terms of its 
component fuels, as shown in Figure 2.2, given that each 
mitigation scenario outputs primary energy supply from 
coal, oil, and gas explicitly. In this figure, the amounts of 
fossil fuel production under the five different pathways are 
calculated and shown in energy-based units. This enables 
a direct comparison of the levels of production under the 
GPP pathway and those under mitigation pathways as 
originally reported in exajoules by the latter. 


Among the selected 1.5°C-consistent pathways, there is 
strong consensus that global coal, oil, and gas produc- 
tion decline rapidly and substantially between now and 
mid-century under society-wide decarbonization efforts 
and falling fossil fuel demand. As a result, the median 
1.5°C-consistent pathway shows an almost total phase- 


Global coal, oil, and gas production under five pathways from 2015 to 2050, denominated in exajoules (EJ) per year. Physical units for 
each fossil fuel are displayed as secondary axes: billion tonnes per year (Gt/yr) for coal, million barrels per day (Mb/qd) for oil, and trillion 
cubic meters per year (Tcm/yr) for gas. For the 1.5°C- and 2°C-consistent pathways, the median and 25th-75th percentile range (shaded) 
of selected mitigation scenarios are shown. The black trend lines show historical 2015-2021 annual production; all other pathways are 


plotted at 5-year resolution. 
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Here, top-down emission factors for each fuel are calculated as the ratio of the global annual sum of GHG emissions from fuel production and combustion to the global annual sum 


of fuel production based on IEA statistics for 2016-2020 (the most recent five years of data available) (IEA, 2023b, 2023d). These factors account for total GHG emissions from 
fuel combustion plus COz, CHa, and N2O emissions from production processes; the IEA uses 100-year Global Warming Potentials (GWPs) from the IPCC’s Fourth Assessment 


Report to calculate CO2-equivalent emissions (see Appendix for details). 


6 


While methodological differences mean that the production gap quantification cannot be directly compared to the “emissions gap” assessments (UNEP, 2022), the production 
gap effectively represents the portion of the emissions gap attributable to fossil fuels. 


The IEA estimates that GHG emissions from all sources under its STEPS and APS scenarios would lead to a long-term temperature rise of around 2.5°C and 1.7°C by 2100, 


respectively (each with a 50% probability) (IEA, 2022c, p. 107). Assuming all other GHG emission sources are equivalent, the levels of fossil fuel production under this report's GPP 
pathway are higher than those in the STEPS scenario and therefore would likely imply greater warming (unquantified here). 
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out of coal and deep reductions in oil and gas production 
in this period. These reductions, and the relative contri- 
butions of different fossil fuels, are also contingent on the 
success of other mitigation strategies, including CDR and 
fossil-CCS deployment. As explored further in sections 
2.3 and 2.4, even deeper fossil fuel reductions would be 
required if these methods fail to deliver at scale. 


In stark contrast, governments are in aggregate planning 
to increase oil and gas production out to at least 2050, 
creating ever-widening production gaps (Figure 2.2). The 
production gap for oil is 26 million barrels per day (Mb/d) 
in 2030 and 84 Mb/d in 2050. The gap for gas is 2.2 tril- 
lion cubic meters (Tem) in 2030 and 3.8 Tem in 2050. This 
translates to oil and gas under the GPP pathway being 
around 29% and 82% higher than their respective levels 
under the median 1.5°C-consistent pathway in 2030. By 
2050, the respective percentages grow to 260% and 210%. 


For coal, the GPP pathway show a short-term increase 
out to 2030 before a decline (Figure 2.2). Given that all of 
the selected 1.5°C-consistent pathways show very rapid 
and deep reductions in coal between now and 2080, 

the production gap for coal is largest in magnitude in the 
near-term: 6.9 billion tonnes of coal in 2030 and 4.8 billion 
tonnes in 2050. In relative terms, global coal production 


Table 2.1 


under the GPP pathway is around 460% higher in 2030 
and 2400% higher in 2050 than the median 1.5°C-consis- 
tent pathway. 


As shown in Figure 2.2, global coal, oil, and gas production 
levels under the GPP pathways also each exceed levels 
implied by governments’ stated climate mitigation polices 
and announced pledges as modelled under the IEA's 
STEPS and APS scenarios, respectively. 


As detailed in Chapter 3, only a few countries have begun 
to consider the alignment of their fossil fuel production 
and export targets with national and international climate 
goals. Given that governments’ production plans and 
targets help to influence, legitimize, and justify continued 
investments in fossil fuel infrastructure, there is a real risk 
that current production plans are undermining the energy 
transition by exacerbating “carbon lock-in” and entrench- 
ing fossil fuel dependence (Seto et al., 2016). At the same 
time, many of these planned production projects could 
also become stranded assets as the world decarboniz- 
es and fossil fuel extraction targets fail to reflect falling 
demand and changing sociopolitical realities (Kemfert et 
al., 2022: Semieniuk et al., 2022). This is especially true 
given that the committed emissions of CO. expected to 
occur over the lifetime of existing fossil-fuel-production 


The fossil fuel production gaps in 2030, 2040, and 2050. Shown values represent the differences between global production levels under 
the GPP pathway and the median (and interquartile range, IQR, shown in brackets) levels under the selected 1.5°C- and 2°C-consistent 


pathways. Values are rounded to two significant figures. 


Coal Oil Gas Total 
Year ————— =—s : 
EJ/yr % EJ/yr % EJ/yr % GtCO,eq/yr % 
Production gap relative to 1.5°C-consistent pathways 
2030 150 460 49 29 76 82 22 110 
(150-160) (390-590) (38-84) (19-62) (52-85) (43-99) (20-26) (85-150) 
2040 130 1200 93 77 110 150 26 190 
(120-140) (420-5100) (70-130) (49-160) (100-130) (120-240) (22-31) (130-340) 
2050 100 2400 160 260 130 210 29 350 
(77-110) (260-5800) (130-180) (150-440) (110-150) (140-390) (23-32) (170-600) 
Production gap relative to 2°C-consistent pathways 
2030 140 300 28 15 53 26 17 69 
(120-140) (200-370) (20-40) (10-23) (26-170) (18-46) (15-20) (53-87) 
2040 130 790 56 35 97 57 20 110 
(100-140) (230-1500) (40-67) (23-46) (35-190) (23-110) (15-24) (59-150) 
2050 100 1300 110 100 120 67 22 150 
(67-100) (160-1900) (92-120) (71-120) (32-190) (20-160) (15-25) (67-210) 
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infrastructure already exceed the remaining carbon bud- 
get for a 50% chance of limiting warming to 1.5°C by 2100 
(IPCC, 2023: Trout et al., 2022). Moreover, according to 
the latest IEA projections, global coal, oil, and gas demand 
are expected to peak within this decade even without any 
new climate policies (IEA, 2023c). 


2.2 A breakdown of the government plans and 
projections (GPP) pathway 


This section discusses the individual plans and projec- 
tions of major fossil fuel producer countries that underlie 
the global coal, oil, and gas GPP pathways, and explores 
how the overall production gap has changed compared to 
the 2021 assessment. 


The 2023 GPP pathways are informed by the plans and 
projections of 19 of the 20 major producer countries 
featured in Chapter 3 (data were not available for South 
Africa; new countries compared to the 2021 production 
gap assessment are denoted with an asterisk): Australia, 
Brazil, Canada, China, Colombia*, Germany, India, Indone- 
sia, Kazakhstan, Kuwait*, Mexico, Nigeria*, Norway, Qatar’, 
the Russian Federation, Saudi Arabia, the United Arab 
Emirates (UAE), the United Kingdom of Great Britain and 
Northern Ireland (UK), and the United States of America 
US). Among these 19 countries, government plans and 


projections are available for nine producer countries for 
coal (accounting for 93% of global production in 2021 


on an energy basis), 17 countries for oil (74% of global 
production), and 18 countries for gas (72% of global pro- 
duction). 


Figure 2.3 shows the individual contributions of these 19 
countries to the global coal, oil, and gas GPP pathways. 
The global values shown by the red lines are equivalent to 
the GPP pathways shown in Figure 2.2 and sum up to the 
total GPP pathway shown in Figure 2.1. These are estimat- 
ed by scaling the aggregated production levels of the 19 
countries shown, based on their future shares of global 
coal, oil, and gas production as modelled in IEA STEPS 
(IEA, 2022c) (see Appendix for further details). 


The global GPP pathways show that, compared with 2020 
levels, annual oil and gas production are projected to 
increase by 27% and 25% by 2030, and by 29% and 41% 
by 2050, respectively. Annual coal production is project- 
ed to increase by 10% between 2020 and 2030, before 
falling by 41% between 2030 and 2050. Under the GPP 


pathways for each fuel, the planned/projected produc- 
tion levels by two to five major producer countries would 
account for around half of the global total between now 
and 2050. 


The near-term increase in coal production is led by India, 
Indonesia, and the Russian Federation. Other countries 
(Australia, Colombia, and Kazakhstan) project relatively 
flat or slightly increasing levels of coal production between 
2021 and 2030. The long-term decline in global coal pro- 
duction is led by China, whose domestic coal production is 
estimated to decrease steeply between 2030 and 2050 in 
alignment with the country's 2060 carbon-neutrality goal 
(see China's country profile in Chapter 3). 


The projected near-term increase in oil is led by Brazil, 
Canada, the Russian Federation, Saudi Arabia, and the 
US. Of the 17 countries assessed, seven foresee relative- 
ly flat or increasing levels of annual oil production from 
2021 until 2040-2050. For gas, the near-term increase 

is led by China, Nigeria, Qatar, the Russian Federation, 
and the US, while eight countries foresee relatively flat or 
increasing levels of annual gas production from 2021 until 
2035-2050. Projected long-term declines in oil and gas 
production in certain countries, such as Norway and the 
UK, are primarily due to resource depletion, rather than 
an active transition (see Chapter 3). 


It is challenging to directly compare the 2023 produc- 
tion gap to previous assessments for several reasons. 
This year’s assessment of global GPP pathways is more 
comprehensive, since it is informed by the plans and 
projections of four additional countries and now extends 
to 2050 compared to 2040 previously. The lack of regular, 
standardized reporting of fossil fuel production projec- 
tions by countries is another confounding factor. Further- 
more, the mitigation scenarios assessed in AR6 represent 
a largely different ensemble and are therefore not directly 
comparable to those assessed in the IPCC Special Report 
on Global Warming of 1.5°C (SR1.5) (Huppmann et al., 
2019), which were used in previous production gap anal- 
yses. Additional criteria applied in the mitigation scenario 
selection, as described above, also have implications for 
the resulting 1.5°C- and 2°C-consistent median pathways, 
especially for the latter. Given these considerations, only 
broad comparisons are drawn below for changes in the 
production gap with respect to the 1.5°C-consistent path- 
way (see Appendix for details). 


For some countries and fuels, government plans and projections end before 2050. To extrapolate all countries’ projections to 2050, this analysis uses the percentage change for 
a given country and fossil fuel as modelled under the IEA’s STEPS. This scenario reflects existing policies as of 2022; thus, this is likely a conservative extrapolation approach, 
given that estimated global production under the GPP pathway is higher than under the STEPS (as shown in Figures 2.1 and 2.2). 


8 For example, some governments issue long-term national energy outlooks annually, which enables a direct, year-to-year comparison of their projections. However, many 
countries do not. In some cases, countries provide projections in different government documents and/or create new scenarios, which makes comparison over time difficult. 
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Figure 2.3 


Individual countries’ contributions (stacked area charts) to global production estimated under the GPP pathways (red lines). For each fuel, 
countries are plotted in order of decreasing cumulative 2020-2050 production, from bottom to top. The median 1.5°C- and 2°C-consistent 


global production pathways are overlaid (dashed blue and green lines). Annual coal, oil, and gas production are shown in energy units 
(exajoules, or EJ) on the primary axes, and in units of extraction-based CO,-equivalent emissions on the secondary axes (GtCO2eq/yr). 


(Throughout this report, globally averaged emission factors are applied for each fuel in all countries. See the Appendix for details.) 
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Compared with the 2021 assessment, the global pro- 
duction gap with respect to the median 1.5°C-consistent 
pathway for coal is wider by 2030 and remains roughly 
the same for 2040. Almost half of the increase in the 
2030 gap is due to an increase in the underlying gov- 
ernment projections. The remaining increase can be 
explained by a reduction in the modelled level of coal 
supply under the median 1.5°C-consistent pathway due to 
a faster coal phase-out in the selected AR6 versus SR1.5 
mitigation scenarios. For 2040, the coal production gap 
has remained almost the same due to almost equivalent 
reductions in both the GPP and median 1.5°C-consistent 
levels. For oil, the production gap in the 2023 assessment 
is narrower in both 2030 and 2040 under the 2023 as- 
sessment. This is mainly due to the median 1.5°C-consis- 
tent pathway allowing a slightly slower oil decline, which 
is balanced by a much faster phase-out for coal anda 
slightly faster near-term reduction for gas. Meanwhile, the 
gas production gap widens for 2030 and slightly decreas- 
es for 2040. The small increase in the 2030 gap is mainly 
because of the larger near-term gas reduction modelled 
in the median 1.5°C-consistent pathway. The small decline 
for 2040 is mainly due to a decrease in the underlying 
government projections. In sum, these changes largely 
cancel each other out to leave the overall production gap 
largely unchanged for both 2030 and 2040 (ie. differing 
by no more than 1-3 GtCOzeq/yr). 


2.3 Global coal, oil, and gas reduction pathways 
consistent with limiting warming to 1.5°C 


As previously described, governments’ plans and pro- 
jections, taken together, would lead to global oil and gas 
production rising out to 2050, while coal increases out 
to 2030. This section explores in detail the global reduc- 
tion pathways of coal, oil, and gas production that would 
be consistent with limiting long-term warming to 1.5°C, 
including their sensitivity to the success of other climate 
mitigation strategies and other model assumptions. 


Mitigation scenarios generated by process-based IAMs, 


ike those assembled for AR6 and analysed here, have 


become widely used to provide policy-relevant insights 
for how the world's energy and land-use systems can be 
transformed in the most cost-effective way to limit global 
warming to a given temperature outcome (kKikstra et al., 
2022; McLaren & Markusson, 2020; Riahi et al., 2022; van 
Beek et al., 2020). Such scenarios generally model differ- 
ent combinations and extents of the following mitigation 
strategies to achieve net-zero CO, emissions: (1) reducing 
coal, oil, and gas supply and demand; (2) transforming 
agricultural and other land-use practices; (3) reducing 
energy and material consumption in end-use sectors; and 
(4) deploying fossil-CCS and CDR (see Box 2.1). Reduc- 
ing non-COz GHGs such as methane (CH.) is another 
important mitigation lever (UNEP & CCAC, 2021). The 
relative contributions of these mitigation options reflect 
differences in the underlying model framework, scenar- 
io design, and input parameters and assumptions such 
as technological performance and adoption, economic 
relationships, and cost optimization (Achakulwisut et al., 
2023; Harmsen et al., 2021). 


Figure 2.4 shows the global pathways for coal, oil, and 
gas production and six other variables modelled under 
different subsets of or individual scenarios within the se- 
lected 1.5°C-consistent set. The pathways plotted in each 
figure panel are as follows: (1) the median pathway (and 
percentile ranges) calculated using all of the 36 select- 
ed 1.5°C-consistent scenarios; (2) the median pathway 
calculated from three scenarios that do not rely on CDR 
beyond their cumulative “feasible potential” based on 
expert consensus (Grant et al., 2021b),"* representing a 
low-CDR-reliance perspective; and (3) three “illustrative 
mitigation pathways” (IMPs) chosen by IPCC AR6 WGIll 
to reflect different prominent mitigation strategies for lim- 
iting warming to 1.5°C with no or limited overshoot (Riahi 
et al., 2022).© Additionally, given its prominence in energy 
policy discourses, the figure also features the IEA’s 2023 


update of its net-zero emissions by 2050 (NZE) scenario 
(IEA, 2023c). Key statistics from Figure 2.4 are highlighted 
in Table 2.2, and detailed in Table A.5 in the Appendix. 


The cumulative 2020-2100 limits are 224 GtCO:z for afforestation, 196 GtCO2 for BECCS, and 320 GtCOz for DACCS. Surveyed experts were asked to consider the technical 


potential for each CDR method (e.g. geological CO2 storage capacity) as well as non-technical constraints such as sustainability (e.g. large-scale conversion of land to bioenergy 


crops) and societal and governance considerations (Grant et al., 2021b). 


IMP-LD features a strong emphasis on energy demand reduction (Grubler et al., 2018), IMP-Ren relies heavily on renewables deployment and electrification (Luderer et al., 2022), 


while IMP-SP achieves net-zero emissions in alignment with other sustainable development goals (Soergel et al., 2021). 


a 


In this figure, methane (CHa) emissions from the energy sector are converted to CO2-equivalent emissions using 100-year time horizon Global Warming Potential values provided 


in Table 7.15 of the Working Group | contribution to the IPCC AR6: 29.8 for fossil-CH, (IPCC, 2021). 
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Figure 2.4 


2010-2050 global pathways of nine variables modelled under subsets of or individual 1.5°C-consistent scenarios (see text for scenario 


descriptions): (a-c) coal, oil, and gas production; (d) primary energy supply from non-biomass renewables; (e) CO2 emissions from 
the energy sector; (f) methane emissions from the energy sector; (g) COz emissions captured and stored from fossil fuel combustion 
(fossil-CCS); (h) COz captured and stored from bioenergy use (BECCS); and (i) COz removed and sequestered by land use practices. 


The units and number of scenarios (“n”) reporting each variable are shown inset (not all scenarios report each of the variables shown). 


In panels a-c, global coal, oil, and gas production under historical (black line) and GPP pathways (red line) are also shown. 
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Table 2.2 


Summary of values for variables under 1.5°C-consistent pathways shown in Figure 2.4. Values are rounded to two significant figures. (For 
values from IMP-Ren and IMP-SP, see the Appendix, Table A.5.) 


2030 2040 2050 
Median Median Median 
i Medi Medi: Medi: 
Mariable ae low-CDR | IMP-LD _—‘IEANZE ase low-CDR | IMP-LD _—‘IEANZE yan low-CDR  IMP-LD _—IEANZE 
P y pathway P y pathway P y pathway 
Percent change relative to 2020 
Coal production -78% -83% 75% -39% -92% -99% -90% -83% -97% -99% -98% -90% 
Oil production 10% -2% 47% 14% -35% -37% -75% -54% -67% 76% -90% 76% 
Gas production -29% 19% 47% 15% -43% -57% -75% -62% -54% 771% -85% 771% 
Combined oil and gas 
ae 18% -9% 471% 15% -38% -46% 75% -58% -62% 171% -88% 16% 

production’ 
Renewable energy 

220% 240% 250% 210% 490% 600% 410% 590% 690% 910% 500% 840% 
supply 
Energy CO: emissions 47% -40% -58% -31% -70% -TA% -81% -81% -89% -93% -92% 100% 
Energy CH, emissions -63% -65% No data -13% -79% -85% No data -93% -90% -95% No data -98% 

Annual value (GtCO2/yr) 

Fossil-CCS 0.51 041 0) 0.45 1.6 070 0) 13 21 0.56 0) 16 
BECCS 0.31 0.22 0) 0.067 16 0.46 0) 0.47 28 0.91 0) 078 
DACCS* 0.0029 0) 0) 0.069 0.043 0 0) 0.30 0.25 0) 0) 0.62 
Land use sequestration 073 0.23 13 N/A? 14 0.30 22 N/A? 22 0.23 3.2 N/A? 


@ Not plotted in Figure 2.4. 
® The IEA NZE does not model land-use systems, focusing only on energy. As such, it does not incorporate carbon sequestration via conventional land-based methods. 
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Also shown in panels a-c of Figure 2.4 are the global 

coal, oil, and gas production estimated under the GPP 
pathways, illustrating the sensitivity of the production gap 
estimate relative to the chosen reference 1.5°C-consistent 
pathway for each fuel. 


Under the median 1.5°C-consistent pathway, global 
production of coal, oil, and gas — intended for all uses — 
decreases by 97%, 67%, and 54%, respectively, between 
2020 and 2050. These reductions are contingent upon 
the assumption that, by 2050: 1) fossil fuel abatement 
technologies will be available and cost-effective at scale, 
resulting in 2.1 GtCOz emitted annually from fossil fuel 
combustion being captured and stored; 2) conventional 
and novel CDR measures (see Box 2.1) will remove and 
sequester around 5.2 GtCO./yr from the atmosphere; and 
3) roughly 20% of oil and 35% of gas produced will go 
towards non-energy uses.” In parallel, between 2020 and 
2050, coal use without CCS is effectively phased out by 
2040, while oil and gas use without CCS each decrease 
by close to 70%. Energy supply from non-biomass renew- 
ables increases almost eight-fold, making up 88% of the 
electricity mix by 2050. Global annual methane emissions 
are reduced by 58% for all sources, and by 90% from fos- 
sil fuel production activities, by 2050 from 2020 levels. 


Three key insights emerge from this analysis of differ- 

ent 1.5°C-consistent pathways. First, to stay on track to 
achieve net-zero CO» emissions by mid-century and limit 
long-term warming to 1.5°C, global production of all three 
fossil fuels needs to decline substantially between now 
and 2050, in parallel with other key climate mitigation 
strategies such as reducing fossil fuel demand, increas- 
ing renewable energy generation, and reducing methane 
emissions from all sources, including oil and gas pro- 
duction activities. In particular, as can be seen from the 
pathways plotted in Figure 2.4, global coal, oil, and gas 
production each decrease from 2020 onwards regardless 
of whether a given pathway deploys fossil-CCS or not. 


Second, the extent of the modelled reductions in global 
coal, oil, and gas production are particularly sensitive to 
assumptions around fossil-CCS and CDR potential. For 
example, the IMP-LD (low-energy demand) scenario does 
not rely on any CCS (coupled to fossil fuels, bioenergy, or 


direct air capture) due to concerns over innovation failure, 
investment risks, and public opposition, and consequently 
charts out one of the fastest coal, oil, and gas reduction 
trajectories among the selected 1.5°C-consistent sce- 
narios (though it does rely extensively on conventional 
CDR). Similarly, imposing “feasible potential” limits on the 
cumulative 2020-2100 levels of afforestation, BECCS, 
and DACCS (see footnote 14) would see much larger 
reductions in coal, oil, and gas between 2020-2050 than 
the median of all selected 36 scenarios, especially for gas 
(Figure 2.4 and Table 2.2). 


Third, reduction targets for coal, oil, and gas depend on 
and influence one another. For example, in the near-term 
out to 2030, the IEA NZE models relatively slower coal 
and gas reductions than the median 1.5°C-consistent 
pathway, but faster for oil. In the longer-term, the IEA NZE 
models relatively larger reductions in oil and gas but a 
more gradual coal phase-out. Therefore, it is important 

to establish near- and long-term reduction targets for all 
three fossil fuels — rather than focusing on coal alone, as 
in prior COP decision texts (UNFCCC, 2021, 2022) — to 
stay on track to limiting warming to 1.5°C. 


Ultimately, the pace and extent of the required reductions 
in global coal, oil, and gas production will also depend 

on many normative and values-based choices, which 
cannot be adequately informed by scenarios generated by 
cost-optimized IAMs alone (Smith et al., 2023; Stern et al., 
2022; Stoddard et al., 2021). The global reduction targets 
in coal, oil, and gas production presented in this section, 
especially under the median 1.5°C-consistent pathway, 
should be viewed as general guidelines for minimum-am- 
bition-setting rather than definitive benchmarks. Decision 
makers should also consider other lines of scientific evi- 
dence and weigh other factors. The latter include, for ex- 
ample, considering which decarbonization roadmaps may 
be more feasible to attain given real-world constraints, 
more desirable with respect to other important societal 
and environmental outcomes, and more precautionary 

in terms of safeguarding public and planetary health, as 
well as how to fairly share the remaining carbon budget in 
terms of fossil fuel extraction. The next two sections ex- 
plore these issues further in order to derive recommend- 
ed targets for reductions in global fossil fuel production. 


” These estimates are a rough approximation since the relevant variables are inconsistently reported by the scenarios. Non-energy uses can lead to either long-term carbon 
storage in stable physical products or eventual combustion. For example, up to 40% of discarded plastics are burned globally (OECD, 2022). Estimates suggest that around 
0.02% of coal, 8.02% of oil, and 1.86% of gas produced do not lead to eventual carbon emissions (Heede, 2014). 
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Box 2.1 Carbon dioxide removal (CDR), carbon capture and storage (CCS), and 


fossil fuel abatement 


Following the State of Carbon Dioxide Removal 
report (Smith et al., 2023), CCS coupled to fossil fuel 
combustion is referred to in this report as fossil-CCS 
to distinguish it from the novel CDR methods of CCS 
coupled to bioenergy (BECCS) or direct air capture 
(DACCS). 


= To count as CDR, a method must be an interven- 
tion which captures CO2 from the atmosphere 
(Principle 1) and stores it for a long period of time 
(Principle 2). 


= CCS and carbon capture and utilization (CCU) 
are a set of industrial methods for the chemical 
capture of CO. and its concentration into a pure 
stream, followed by its subsequent geological 
storage (CCS) or conversion into products (CCU). 
Where the COz comes directly from fossil fuels, 
this process does not meet Principle 1 and counts 
as an emissions reduction rather than CDR. CCS 
can, however, also be applied to CO2 streams gen- 
erated from biomass or directly from the air, 
in which cases the overall process meets both 


2.4 Policy implications I: why a global fossil fuel 
phase-out is needed to limit warming to 1.5°C 


There are reasons to phase out all three fossil fuels even 
more quickly than modelled under the median 1.5°C-con- 
sistent pathways plotted in Figures 2.1-2.2. This section 
explores four key reasons why an accelerated phase-out 
may be necessary and desirable. 


First, even after applying the selection criteria described 
in Section 2.1 aimed at avoiding excessive CCS and CDR 
reliance, the majority of the 1.5°C-consistent scenarios an- 
alysed in this report still assume that fossil-CCS and CDR 
can be deployed at significant levels from 2030 onwards 


(Table 2.2). However, it remains highly uncertain whether 
these new technologies will become viable at scale (IEA, 
2022b; Smith et al., 2023). 


As described in the previous section, under the median 
1.5°C-consistent pathway, around 2.1 GtCO./yr of fossil- 
fuel-combustion emissions are captured and stored by 
2050. However, the track record for CCS deployment has 
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Principle 1 and Principle 2, and counts as CDR. 
Currently, carbon capture, utilization, and storage 
(CCUS) costs vary greatly by CO2 source, ranging 
from USD 13 to USD 342 per tonne of CO> (Bay- 
lin-Stern & Berghout, 2021). 


= Almost all current CDR of about 2 GtCO2/yr 
comes from conventional management of land 
(e.g. afforestation/reforestation, peatland and 
wetland restoration); only a tiny fraction — 
0.002 GtCO./yr — results from novel methods 
(e.g. BECCS, DACCS, ocean alkalinization) (Smith 
et al., 2023). 


Following the IPCC AR6 WGIIl definition, fossil fuel 
abatement in this report refers to human interven- 
tions that reduces the release of GHGs from activi- 
ties during the fossil fuel lifecycle. This includes, for 
example, capturing 90% or more COz from coal- or 
gas-fired power plants, or 50-80% of fugitive meth- 
ane emissions from fossil-fuel-based energy supply 
(IPCC, 2022). 


been very poor to date, with around 80% of pilot projects 
over the last 30 years ending in failure (Wang et al., 2021). 
The annual capacity from operational CCS projects that 
result in dedicated CO» storage currently sum up to less 
than 0.01 GtCO./yr (IEA, 2023a). There is concern that a 
range of institutional, technical, and financial barriers will 
constrain CCS deployment (Grant et al., 2022; Lane et 


al., 2021), and rates of CCS deployment continue to fall 
below expectations and remain far below those modelled 
in IAMs (IPCC, 2023). Many of the scenarios modelling 
higher gas levels in the long-term are generated by IAMs 
that do not impose sufficient constraints on COs storage 
potential and injection rates (Achakulwisut et al., 2023). If 
fossil-CCS fails to scale to the levels envisaged by these 
scenarios, reductions in fossil fuel production and use 
need to be even faster. 


Likewise, if CDR deployment fails to scale to the levels 
envisaged by these scenarios, deeper cuts in fossil fuels 
would be required. In particular, the level of long-term 
gas production modelled in 1.5°C-consistent scenarios is 


particularly sensitive to assumptions around fossil-CCS 
and CDR (see figure A.3 in the Appendix). Under the 
median 1.5°C-consistent pathway, around 2.2 GtCO./ 

yr is sequestered by conventional land-based methods 
and around 3.0 GtCOz/yr by novel methods (e.g. BECCS, 
DACCS) by 2050. Currently, almost all CDR comes from 
conventional methods (2 GtCOz2/yr), with novel meth- 
ods contributing 0.002 GtCO,/yr (Smith et al., 2023). A 
precautionary approach would involve minimizing CDR 
reliance, given both the uncertainty in the feasibility of 

its large-scale deployment (Grant et al., 2021b; Smith et 
al., 2023) and potential negative impacts including land 
degradation, food insecurity, biodiversity loss, and water 
scarcity (Calvin et al., 2021; Fuss et al., 2018; IPCC, 2022). 
As shown in Table 2.2, if only 1.5°C-consistent scenarios 
that do not exceed the “feasible potential” limits of A/R, 
BECCS, and DACCS are considered (see footnote 14), the 
modelled 2020-2050 reductions become 99%, 76%, and 
77% for coal, oil, and gas, respectively. Even if CDR does 
successfully scale, using CDR to enable continued fossil 


fuel combustion is arguably a risky and sub-optimal cli- 
mate mitigation strategy, and CDR should be viewed as a 
tool to address emissions from hard-to-transition sectors, 
rather than as an alternative to actual emission reductions 
(Grant et al., 2021a; Smith et al., 2023). 


Second, AR6-assessed mitigation scenarios generally do 
not adequately capture real-world technology innovation, 
adoption, diffusion, and path-dependencies. However, the 
energy transition will be highly path-dependent, with the 
cost of key fuels and technologies changing as the energy 
transition develops (Aghion et al., 2019; Mercure et al., 
2016). In particular, economies of scale mean that the cost 
of low-carbon technologies will continue to fall as their 
deployment expands. This could drive a virtuous cycle of 
coupled cost reductions and accelerated deployment, 
which few models account for (Grubb et al., 2021; Way et 
al., 2022). At the same time, fossil fuels will likely experi- 
ence diseconomies of scale as the infrastructure required 
for fossil fuel extraction, distribution, and consumption 
shrinks (Grubert & Hastings-Simon, 2022; IMF, 2023). 
This will likely increase the costs of maintaining fossil fuel 


infrastructure during what some researchers have called 
the “mid-transition” (20-80% penetration of renewable 


systems), which could further accelerate the transition 
towards renewables and increase the economic desirabil- 
ity of phasing out coal, oil, and gas (Grubert & Hastings- 
Simon, 2022). 
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Some AR6-assessed mitigation scenarios that model 
relatively high levels of gas supply in the long term exhibit 
a gas-rebound trajectory, in which gas supply declines in 
the near term followed by a revival after around mid-cen- 
tury, enabled by high fossil-CCS and CDR (Achakulwisut 
et al., 2023). However, such a rebound seems highly ques- 
tionable given energy system inertia, and is likely partly 
due to inadequate model representation of technology 
path-dependencies and lack of constraints on regional 
CO» storage capacity. Omitting such pathways from the 
selected 1.5°C-consistent set would imply an even larger 
2020-2050 reduction in gas production of 68% rather 
than 54% under the median pathway. 


Third, the mitigation scenarios analysed here explore how 
society can achieve net-zero CO, emissions in the most 
cost-effective way without accounting for the localized 
and near-term non-climatic harms of coal, oil, and gas 
extraction and burning. As such, scenarios that rely on 
CCS and CDR to enable continued fossil fuel produc- 

tion and use, in effect, ignore these harms. For example, 
exposure to outdoor fine particulate matter pollution from 
ossil fuel combustion leads to around 8.7 million pre- 
mature deaths worldwide each year (Vohra et al., 2021). 

n addition, continued fossil fuel extraction perpetuates 


toxic air and water pollution and associated health harms 
Buonocore et al., 2023; Donaghy et al., 2023; Raimi et al., 
2022), human rights violations (Temper et al., 2018), and 
biodiversity loss and ecosystem degradation (Harfoot et 


al., 2018) in affected regions. The benefits of an acceler- 
ated and complete phase-out of fossil fuels are therefore 
even more compelling when the non-climatic harms of 
continued fossil fuel dependence are also accounted for 
(Achakulwisut et al., 2022). 


Finally, other research has shown that the emissions of 
CO, expected to occur over the lifetime of existing fossil- 
fuel-production (and -combustion) infrastructure already 
exceed the remaining carbon budget for a 50% chance of 
limiting warming to 1.5°C by 2100 (IPCC, 2023; Tong et al., 
2019; Trout et al., 2022). This leaves no room for new coal 
mines and oil and gas fields, unless existing infrastructure 
is retired early. Indeed, the IEA NZE scenario foresees no 
need for new coal mines or oil and gas fields after 2021 
amid declining fossil fuel demand (IEA, 2021, 2023c). 


In summary, when real-world constraints are considered 
for potential fossil-CCS and CDR development and energy 
system phase-out path-dependencies, cost-optimized 
scenarios suggest that countries should strive to phase 
out fossil production even faster than in the median path- 


ways displayed in Figures 2.1-2.2. 


30 Production Gap Report 2023 


For example, as detailed in Table 2.2., the median low- 
CDR pathway sees combined oil and gas production 
reducing by 77% by 2050 from 2020 levels, which is 
similar to the 76% reduction modelled by the IEA NZE. 
Meanwhile, one mitigation scenario, the so-called IMP-LD, 
which relies only on conventional CDR and no CCS cou- 
pled to fossil fuels, bioenergy, or direct air capture, sees 
reductions in global oil and gas production of 90% and 
85%, respectively, between 2020 and 2050. In the case 
of coal production, the median low-CDR pathway shows a 
reduction of 99% by 2040. 


These results altogether suggest that countries should be 
aiming for a near total phase-out of global coal production 
and use by 2040, and to reduce oil and gas combined 

by around three-quarters by 2050 from 2020 levels. In 
light of escalating climate impacts and the considerable 
non-climatic and near-term harms of fossil fuels, as well 
as the possibility for fossil-CCS and CDR to not reach their 
estimated total feasible potential, these reductions should 
be seen as minimum targets, with countries striving to 
phase out the production and use of all fossil fuels as soon 
as possible. 


2.5 Policy implications II: why an equitable 
transition away from fossil fuels is important 
but at risk 


Under the UNFCCC, countries acknowledge that “the 
global nature of climate change calls for the widest pos- 
sible cooperation by all countries and their participation 
in an effective and appropriate international response, 

in accordance with their common but differentiated 
responsibilities and respective capabilities and their social 
and economic conditions” (United Nations, 1992). The 
vast misalignment between governments’ planned and 
projected fossil fuel production and levels consistent with 
the Paris Agreement's temperature goal raises questions 
about how countries might cooperate to facilitate a man- 
aged and equitable transition. 


There is an emerging and growing literature on the 
principles, approaches, and allocation mechanisms that 
could be considered for sharing the limited 1.5°C-aligned 
fossil fuel extraction budget (Armstrong, 2020; Caney, 
2016; Kartha et al., 2016, 2018; Le Billon & Kristoffersen, 
2019; Lenferna, 2018; Muttitt & Kartha, 2020; Pye et al., 
2020). Two factors are predominantly featured: the extent 
of a country’s socioeconomic dependence on fossil fuel 
production, and the country’s financial and institution- 

al capacity to transition away from it (Muttitt & Kartha, 
2020). It is also important to note that, while fossil fuel 


Figure 2.5 


The stacked area charts show global 2020-2050 coal, oil, and gas production in exajoules per year (EJ/yr). Production under govern- 
ment plans and projections are aggregated by countries’ income level (top row) or relative level of economic dependence on fossil fuel 


production (bottom row). The median 1.5°C- and 2°C-consistent global production pathways are overlaid (dashed blue and green lines). 
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production can result in some anticipated development 
benefits, these are by no means assured, nor is it guar- 
anteed that adverse local impacts will be modest and 
manageable. The extraction and processing of coal, oil, 
and gas can deepen existing inequities and indebtedness, 
is often associated with local pollution, ecological damage, 
and human rights violations, and comes with long-term 
liabilities for the public to fund labour and environmental 
rehabilitation and remediation costs for abandoned coal 
mines and oil and gas wells (Achakulwisut et al., 2021; 
Amnesty International, 2017; Gaventa, 2021; Grubert & 
Hastings-Simon, 2022). 


It might be expected that higher-income countries and 
those less dependent on the fossil fuel economy phase 
out their domestic production more quickly, while low- 
er-income countries will need international support to 
achieve a just energy transition (SEI et al., 2020). However, 
as shown in Figure 2.5, based on government plans and 
projections assessed in this year’s report, the trajectories 
of coal, oil, and gas production in 10 or fewer high-income 
countries (Australia, Canada, Germany, Kuwait, Norway, 
Qatar, Saudi Arabia, the UAE, the UK, and the US) would 
already exceed the global 1.5°C-consistent pathways for 
each fuel by around 2040. Similarly, the trajectories of oil 


and gas production being planned/projected by 12 coun- 


tries (Australia, Brazil, Canada, China, Colombia, India, In- 
donesia, Kazakhstan, Mexico, Nigeria, the UK, and the US) 
with the lowest levels of relative economic dependence 
on their production would exceed global levels under the 
respective 1.5°C-consistent pathways by 2040."* Note 
that in Figure 2.5, the order of the stacked area charts rep- 
resenting each group’s production trajectories is intended 
to illustrate the equity implications of existing production 
plans and projections and not to suggest that the above 
specific countries are alone responsible for exceeding the 
1.5°C-consistent pathways. 


Existing mitigation scenarios, including those analysed 
here, rarely incorporate equity and environmental justice 
considerations (IPCC, 2023), and so it is beyond the 
scope of this report's analysis to derive national fossil fuel 
production phase-out trajectories reflecting equity princi- 
ples based on the global 1.5°C-consistent pathways iden- 
tified. Future work will be needed to identify differentiated 


phase-out timelines for different countries. Nevertheless, 
the findings in this section emphasize the critical role that 
high-income and less-dependent countries should play 

in leading a global fossil fuel phase-out, and the extent to 
which they are currently falling short. Without proactive 
engagement and discussion between parties, there is a 
risk that a global fossil fuel phase-out will be highly inequi- 
table, fail to support vulnerable communities, and further 
erode trust in global cooperation on climate action. 


Another danger is that governments’ existing net-zero 
pledges will not be fulfilled, with their credibility and im- 
plementation being increasingly called into question (Ro- 
gelj et al, 2023). As this chapter shows, to limit long-term 
warming to 1.5°C, fossil-fuel-producing countries need to 
rapidly decline both the emissions and production of coal, 
oil, and gas (while fossil-fuel-importing countries also need 
to rapidly transition to clean energy sources). The lack of 
attention to a coordinated phase-in of zero-carbon and 
phase-out of fossil-fuel-based energy systems represents 
a major risk to a successful, non-disruptive, and just ener- 
gy transition (Grubert & Hastings-Simon, 2022; Kemfert 
et al., 2022). Combining targets and policies to actively 
phase out fossil fuel supply with policies to reduce fossil 
fuel demand, expand renewable energy, and implement 
other important mitigation measures can reduce the cost 
of emissions reduction, promote policy coherence, and di- 
rectly confront fossil fuel interests who continue to delay 
and undermine decarbonization efforts (Blondeel et al., 
2021, Green & Denniss, 2018; IPCC, 2022; Stoddard et al., 
2021). Moreover, it will be important for governments to 
plan and create support for a managed and just transition 
away from fossil fuel production to minimize negative so- 
cial and economic impacts for affected communities and 
workers (Diluiso et al., 2021; Sanchez et al., 2023). 


"© Fossil-fuel-producing countries are assigned an income level based on their World Bank classification (World Bank, 2022). Relative economic dependence for coal follows the IEA’s 
Coal Transition Exposure Index categorization, which is based on the share of coal in national goods exports and the degree of coal self-sufficiency (IEA, 2022a, Table 5.1). For oil and 
gas, relative dependence is categorized based on the percentage of GDP from the oil and gas sector (Calverley & Anderson, 2022, Table 7). See the Appendix for details. 
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Since the first assessment of the global production gap 
in 2019, its size has remained largely unchanged. Despite 
an emerging clean energy transition and peak coal, oil, 
and gas demand now in sight, global levels of fossil fuel 
production being planned and projected by governments 
remain vastly misaligned with levels consistent with 
achieving the Paris Agreement’s long-term temperature 
goal. The lack of commitments and actions towards re- 
ducing coal, oil, and gas production in line with achieving 
global net-zero COz emissions by 2050 is failing to reflect 
changing sociopolitical realities and is putting a safe and 
livable present and future at risk. 


There is a clear imperative for governments to adopt na- 
tional and develop international reduction targets for coal, 
oil, and gas production and use, and pursue them along- 
side other climate mitigation strategies. This can help to 


promote policy coherence and coordinate the phase-in of 
zero-carbon technologies and phase-out of fossil fuels to 

guide the mid- to longer-term energy transition, including 

maximizing the transition of a skilled fossil-fuel workforce 
into new jobs. 


This chapter's analysis suggests that, to stay on track to 
limiting long-term warming to 1.5°C, governments should 
strive for a near total phase-out of coal production and 
use by 2040 and for cutting combined oil and gas produc- 
tion and use by three-quarters by 2050 from 2020 levels, 
with reductions for all fossil fuels beginning now. These 
targets should be viewed as minimum ambitions towards 
achieving a global phase-out of fossil fuel production 

and consumption. Higher-income countries with greater 
financial and institutional capacity could go further than 
the global average, which would contribute to making the 
required transition more equitable. 
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3 


Government plans 
and policies for fossil 
fuel production 


Key Messages 


Seventeen of the 20 fossil-fuel-producing 
countries profiled in this chapter have pledged 
to achieve net-zero emissions, but most 
continue to support, invest in, and plan on 

the expansion of fossil fuel production. 


Many governments are promoting gas as an 
essential “bridge” or “transition” fuel but with no 
apparent plans to transition away from it later. 


Many of the countries profiled have launched 
initiatives to reduce emissions from fossil fuel 
production activities, but none have committed 
to reduce coal, oil, and gas production in line with 
limiting warming to 1.5°C. 
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There are some encouraging signs of change. 
Four countries have begun to develop scenarios 
for domestic fossil fuel production consistent 
with national or global net-zero targets. 


Support for a just energy transition is growing, 
although such discourses and policies are still 
mostly limited to coal-fired power generation. 


All governments should be more transparent in 
their plans, projections, and support for fossil fuel 
production and how they align with climate goals. 


3. Government plans and policies for fossil fuel production 


This chapter provides an overview of the climate ambitions and the plans, perspectives, and policies 


for fossil fuel production of 20 of the world’s largest producer countries: Australia, Brazil, Canada, 


China, Colombia, Germany, India, Indonesia, Kazakhstan, Kuwait, Mexico, Nigeria, Norway, Qatar, 
the Russian Federation, Saudi Arabia, South Africa, the United Arab Emirates (UAE), the United King- 
dom of Great Britain and Northern Ireland (UK), and the United States of America (US). Altogether, 
these countries accounted for 82% of production and 73% of consumption of the world’s supply of 


primary fossil fuels in 2021 (IEA, 2023a, 2023b)."° 


Under an accounting method that allocates the total GHG 
emissions from fossil-fuel-production and -combustion 
processes to the producer country (see online Appendix 
for details), these 20 countries represent 84% of global 
extraction-based greenhouse gas (GHG) emissions in 
2021, as illustrated in Figure 3.1. Among them, three coun- 
tries account for about half of global extraction-based 
GHG emissions: China, the US, and the Russian Federa- 
tion. China produces, as well as consumes, about half of 
the world’s coal supply (IEA, 2023a). In turn, the US, the 
Russian Federation, and Saudi Arabia produce about 40% 
of the world’s oil, while the US and the Russian Federation 
are, by a wide margin, the world’s largest gas producers 
(IEA, 2023a). Other countries profiled here have been 
major contributors to the growth in coal, oil, and gas 
production over the past decade, while all but three (Ger- 
many, Norway, and the Uk) are also poised to maintain or 
increase production of at least one of the three fossil fuels 
between now and 2030. 


Taken together, governments’ plans and policies that 
support expanding production pose a major challenge to 
achieving the Paris Agreement'’s long-term goal to hold the 
increase in the global average temperature to “well below 
2°C above pre-industrial levels” and pursue efforts to limit 
the increase to 1.5°C (Paris Agreement, 2015). They can 
undermine efforts and pledges to reduce fossil fuel con- 
sumption and emissions, by sending mixed signals about 
countries’ intentions and priorities, as well as by locking in 
new production infrastructure that will make the energy 
transition more difficult and more disruptive (Pellegrini & 
Arsel, 2022). They also pose the risk of stranding assets 
and investments worth more than USD 1 trillion should 
countries succeed in reducing global fossil fuel demand 

in line with net-zero emissions targets (Semieniuk et 

al., 2022). These are among the key reasons why the 


long-standing, almost-exclusive focus of climate policy on 


the demand for fossil fuels and on the territorial emis- 
sions associated with their use is insufficient (Stoddard 
et al., 2021). A well-managed energy transition will require 
plans and actions to reduce both supply and demand in 
a coordinated fashion (Green & Denniss, 2018; Grubert & 
Hastings-Simon, 2022). 


The country profiles in this chapter review governments’ 
climate pledges and their plans and support for fossil 

fuel production, as well as the status of discourses and 
policies towards a just and equitable transition away from 
fossil fuels. The profiles draw heavily on national energy 
plans and forecasts released by government and affiliated 
institutions — on which Chapter 2's global gap analysis is 
also based — along with studies conducted by intergov- 
ernmental, government, and other research institutions, 
as well as other publicly available information as of August 
2023.°° Each county profile also includes an infographic 
with relative rank and share of global fossil fuel produc- 


© Primary fuels refer to the amount of fuels produced prior to any energy conversion or transformation processes. 


°° In cases where the original sources are not in English, quotations that appear throughout this chapter have been translated. 
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tion, net trade status, and indicators of transition capacity 
and economic dependence on fossil fuels.”’ As additional 
context, Table 3.1 provides further information on produc- 
tion, imports, exports, and net supply for domestic use 

of fossil fuels by country. Some countries profiled here 
are net exporters of fossil fuels, with significantly greater 
production than domestic use. Others are net import- 
ers, using more fossil fuels than produced domestically. 
The country profiles are arranged in decreasing order 

of extraction-based GHG emissions; in the case where a 
country exports much more fossil fuels than it consumes 
domestically, its territorial fossil fuel emissions would be 
much lower than its extraction-based emissions shown in 
Figure 3.1. 


It is important to underscore that many governments pro- 
vide very limited public information on plans, projections, 
subsidies, and other forms of support for fossil fuels. As a 
result, this report must often rely on other sources, such 
as research or media reports. Ideally, all governments 


Figure 3.1 


would make this information publicly available. Indeed, 
governments should strengthen transparency by disclos- 
ing fossil fuel production plans, projections, and support 
through their reporting under the Paris Agreement, as well 
as in other forums. (See Chapter 5 of the 2021 Production 
Gap Report for a fuller discussion of the role of transpar- 
ency in addressing the production gap.) 


In the run-up to the COP26 climate talks in Glasgow in 
November 2021, most countries profiled here updated 
their nationally determined contributions (NDCs) for 
2030 and announced net-zero targets for mid-century or 
thereabouts. Since then, few countries have increased the 
ambition of their climate goals, which together fall well 
short of what is needed to achieve the Paris Agreement’s 
temperature goal; the 2022 Emissions Gap Report estimat- 
ed that countries’ collective mitigation plans will lead to a 
66% chance of limiting warming to around 2.6°C by the 
end of the century (Fransen et al., 2022; UNEP, 2022b). 


Top 35 countries in terms of extraction-based GHG emissions (billion tonnes of COz equivalent, GtCOzeq) in 2021.7! The top 10 account 
for 75% of the global total, while the top 35 account for 96%. Countries in bold are profiled in this chapter. See the online Appendix for 


sources and methods. 


2021 extraction-based GHG emissions (GtCO2eq) 
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Table 3.1 


Production, import, export, and net supply for domestic consumption of primary fossil fuels in exajoules (EJ) by country in 2021. (Values 
are rounded to one decimal place. Exports are shown as negative values.) 


Country Production Import Export Peau ead e 
Australia 174 (O)y/ 14.2 3.8 
Brazil 78 1.5 -2.7 6.6 
Canada 19.4 28) 22 9.8 
Colombia 3.6 0.0 -2.8 0.8 
Germany 1.4 Tes) -0.1 8.9 
India 15.2 147 0.0 29.8 
Indonesia 16.0 1 AO") 6.2 
Kazakhstan 6.3 0.3 3.9 27 
Kuwait 6.3 0.3 =6}8) Pait 
Mexico 5.4 25 -2.4 5.6 
Nigeria 44 0.0 =6)5) 0.9 
Norway 8.3 01 74 VA 
China 102.3 33.5 -0.3 135.4 
Qatar 9.4 0.0 -6.4 3.0 
Russian Federation 60.0 0.9 -24.0 36.9 
Saudi Arabia 25.3 0.0 13.3 11.9 
South Africa Bis) 0.5 =1:8 4.2 
UAE 9.2 1.2 -5.2 5:2 
UK 3.0 3.8 lla 5.0 
US 75.3 17.4 -16.1 76.5 


Sources: IEA (2023a, 2023b). 


Many fossil-fuel-producing countries mention fossil fuel 
production in their NDCs and long-term low emission 
development strategies (LT-LEDSs), though in most cases, 
they point to continued or increased production (Jones 


@) 


al., 2023). At the same time, several governments have 
enacted climate policies such as Australia’s Safeguard 
Mechanism and the US's Inflation Reduction Act that could 


= 


timately constrain emissions from, or potentially limit the 
future development of, fossil fuel resources. 


Many countries have launched or joined efforts aimed 
at reducing the upstream GHG emissions of fossil fuel 
production activities, often termed Scope 1 and 2 or 
“operational” emissions, which result from the on-site 
use of fossil fuels and the leakage, flaring, and venting of 


methane. Six countries (all profiled in this chapter) are part 
of the Net-Zero Producers Forum. One hundred and fifty 
countries, including 14 of those assessed here, have signed 
on to the Global Methane Pledge to collectively reduce 
global methane emissions by at least 30% from 2020 
levels by 2030 (Global Methane Pledge, n.d.). However, 
neither initiative mentions the need to reduce fossil fuel 
production itself. 


Therefore, while most producer countries have commit- 
ted to reducing — many quite steeply — GHG emissions 
from upstream fossil-fuel-production activities and from 
the downstream combustion of fossil fuels, few have 
acknowledged in their plans and strategies that fossil fuel 
production must also decline rapidly if climate goals are 
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to be met. Seventeen of the 20 countries profiled in this 
chapter have pledged to achieve net-zero emissions. Yet, at 
the same time, as shown in Table 3.2 and the profiles that 
follow, most continue to promote, subsidize, invest in, and 
plan to expand fossil fuel production destined for domestic 
use and/or export (See Table 3.1 and the country profile 
infographics for more information on net trade status and 
import/export amounts). 


India, Indonesia, and the Russian Federation all plan 
significant increases in coal production through 2030. 

The Russian Federation aims to boost coal production and 
exports to Asia-Pacific and Atlantic regions. India seeks 
self-reliance and views the coal industry as currently being 
of paramount importance for income and employment 
generation. Indonesia and Kazakhstan plan to continue 
producing coal with the aim of developing high-value-add- 
ed coal-based products. 


China and the US each foresee declines in annual coal 
production of about 5 exajoules (EJ) (200 million tonnes, 
or Mt) by the end of the decade. For China, this represents 
a 15% drop below 2022 (when coal production reached a 
record high of 4,500 Mt), whereas for the US it represents 
more than a 40% decline from current levels. However, 
these drops in coal production will be more than offset by 
increases across other major coal-producing countries 
through 2030, as shown in Table 3.2 and, globally, 

in Figure 2.2. 


In general, countries with significant proven oil and 

gas reserves plan to increase their near- and long-term 
production. Only four of the 17 oil-producing countries 
surveyed here anticipate overall decreases (of 0.1-0.7 Ed/ 
yr) from 2021 to 2030. Government projections for two of 
these countries — Norway and the UK — have tended to 
underestimate resource growth and future production (see 
profiles). In fact, both countries, which are situated in the 
maturing North Sea basin, have implemented measures to 
support fossil fuel production in response to recent crises 
(the pandemic and the war in Ukraine) (Sanchez et al., 
2023). The other two countries — Colombia and Indonesia 
— are smaller oil producers (each accounting for less than 
1% of global production) with limited proven reserves. 


Meanwhile, three countries — Brazil, Saudi Arabia, and the 
US — each anticipate growth in annual oil production of 
over 5 EJ, or 2 million barrels per day (Mb/d), by the end of 
the decade (Table 3.2); together this would amount to an 
increase in global oil production of nearly 10% relative to 
2021 levels (IEA, 2023a). Despite ambitious climate com- 
mitments, many countries express intentions to expand 
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their share of global oil markets. For example, Brazil aims 
to become the fourth-largest oil producer in the world, up 
from eighth in 2021 (IEA, 2023a; MME, 2023c). 


The war in Ukraine and the ensuing disruption in gas 
supplies, including record high prices on internation- 

al markets, have spurred plans for and investments in 
liquefied natural gas (LNG) infrastructure by exporters 
and importers alike. As shown in Table 3.2, four net gas 
exporters (Nigeria, Qatar, the Russian Federation, and the 
US) and China, a net importer, are together expected to 
increase gas production by about 16 EJ by 2030, which is 
equivalent to around 10% of the 2021 global production 
evel. Qatar, Nigeria, and the US are all targeting exports to 
Europe to make up in part for Europe's reduced imports 
rom the Russian Federation. The US became the world’s 
argest LNG exporter in 2022, authorized 450 billion cubic 
meters (Bcm) per year of new LNG export capacity, and 

is on course to double liquefaction capacity by 2027 (see 
US profile). 


Many gas producers and importers are promoting gas as 
a “bridge” or “transition” fuel to facilitate a transition away 


rom coal and support greater adoption of solar and wind 
energy (ADNOC, 2023b; Pinheiro, 2020), or as a “desti- 
nation fuel you will need for a very long time” (Atlantic 
Council, 2023). Some emerging or developing economies 
view their gas resources as important for supporting their 
national development. The Government of Nigeria, for 
example, declared 2020-2030 as the “decade of gas” for 
this purpose (GECF, 2021). Meanwhile, some European 


governments have invested in gas supply infrastructure 
and pushed to secure long-term contracts with African 
nations (Moore & Moss, 2022). 


Yet, as discussed in Box 3.1, which considers the challeng- 
es facing many gas- and oil-rich developing countries with 
a focus on sub-Saharan Africa, benefits are not guaran- 
teed and may be difficult to capture due to inadequate 
governance systems. Investments in gas production may 
also expose countries to future stranding risks and clean- 
up liabilities as well as immediate social and environmen- 
tal harms. Furthermore, gas could hinder or delay renew- 
able energy transitions by locking in fossil-fuel-based 
technological systems and related institutions (Kemfert et 
al., 2022). Despite some local air pollution benefits when 
substituting for coal, gas still leads to high GHG emissions 
and associated climate impacts, especially when ac- 
counting for the estimated methane leakage along the gas 
supply chain (Kemfert et al., 2022). Indeed, improvements 


in data and understanding of methane leakage from gas 
systems have narrowed the expected climate benefits of 


Table 3.2 


Net-zero commitments and relative changes in planned/projected fossil fuel production for the 20 countries profiled in this chapter. 


Planned change in annual fossil fuel 
Status of national Net-zero production for 2030 relative to 2021 (EJ) 
Country : 
net-zero commitment target year 
Coal Oil Gas 
; A B A 
Australia In law 2050 02 0° O7 
' ee A A 
Brazil NDC objective 2050 No data 52 10° 
A A 
d In| 2 N t 
Canada n law 050 o data 30 06 
: ee Vv a) A 
h NDC object 2 
China C objective 060 53 0 26 
: & Vv | 
Colombia In law 2050 17 01 0 
Vv 0 Vv 
G In| 204 
ermany n law 5 05 0 01 
India NDC objective 2070 ie No data No data 
F & Vv A 
Indonesia In strategy document 2060 25 02 1 
Vv A A 
Kazakhstan In strategy document 2060 02 04 01° 
F ba 2050 (oil & gas sector) No A A 
suave polieat lense 2060 (rest of economy) production 2) 01 
: A A 
M N t t = No dat 
lexico 0 commitmen o data ww 06 
ees A A 
N In| 2 No dat 
igeria n law 060 o data 13 26° 
Vv Vv 
Norwa N itment* = No dat 
‘way o commitmen o data 05 03 
; No A 
Qatar No commitment = production No data 39° 
: , A A A 
Russian Federation In strategy d t 2060 
ussi. i n strategy documen 32 29 ae 
: : - No A A 
Saudi Arabia Political pledge 2060 production 55 13 
South Africa In strategy document 2050 No data No data No data 
mer No A A 
UAE NDC objective 2050 production 1.8° 0.4° 
Vv Vv 
UK In| 2050 No dat 
Sea ecieee O7 06 
Vv A A 
is | licy d t 2 
U n policy documen 050 51 52 25 
* Norway has committed to a “low-emission society” by 2050 in its 2018 Climate Change Act, with 90-95% emission reduction targets. 
’ Planned change for 2028, furthest year for which data is available. 
° Planned change for 2027, furthest year for which data is available. 


* Excluding gas that is re-injected, consumed by producers, and/or flared. 


Sources: Net Zero Tracker (2023) and own analyses (see country profiles). 
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replacing coal with gas (Gordon et al., 2023; Kemfert et al., 
2022). Among fossil fuels, gas accounted for the largest 
increase in COz emissions in the last decade (Climate 
Analytics, 2021), and as Chapter 2 shows, plans for gas 
expansion far exceed those consistent with limiting global 
warming to 1.5°C. 


Governments play a central role in setting the direction 

of future fossil fuel production. State-owned enterprises 
(SOEs) control half of global production for oil and gas 
(NRGI, 2022) and over half for coal. Governments influ- 
ence the decision-making of private fossil fuel companies 
and investors through their regulatory approaches, as well 
as through their plans, targets, and projections for fossil 
fuel production. Governments also provide direct financial 
support to fossil fuel producers. As part of COP26's 
Glasgow Climate Pact, parties (i.e. Member States) to the 
UNFCCC agreed on “accelerating efforts towards the... 
phase-out of inefficient fossil fuel subsidies”, reiterating 
acommitment first articulated by the G20 in their 2009 
Pittsburgh Summit Leaders' Statement (G20, 2009; 
UNFCCC, 2021). However, in 2021, governments sharply 
increased support for fossil fuel producers to USD 64 
billion, 17% more than in 2019 and the highest level since 
the Organization for Economic Co-operation and Devel- 
opment (OECD) began tracking subsidies, while a more 
recent assessment put the 2021 total at USD 78 billion 
(OECD, 2022b; OECD and IISD, 2023). Australia, Canada, 
Colombia, and Mexico saw some of the largest increases 
in production subsidies between 2019 and 2021. When 
also accounting for fossil fuel consumption subsidies, total 
support for fossil fuels doubled between 2020 and 2021 
OECD, 2022b). 


n addition to supporting domestic production, many 
countries provide financial support for international fossil 
uel development, as detailed in the profiles. At the same 
time, 34 countries, including Canada, Germany, the UK, 
and the US, signed onto the Glasgow Statement on Inter- 
national Public Support for the Clean Energy Transition 


o end international public financing for unabated fossil 
uel projects by the end of 2022 and to redirect invest- 
ments into clean energy (UK Government, 2021a). Indeed, 
international public finance for fossil fuels has been ona 
declining trajectory — down 35% from 2016-2018 levels 
in the 2019-2021 period — but still stood at twice the 
evel provided to clean energy (O’Manique et al., 2022). 


However, it is not yet clear that the Glasgow Statement 


is being fulfilled by all signatory countries (Hodgson & 


Kazmin, 2023; McGibbon et al., 2023; New Climate Insti- 
tute & Climate Analytics, 2023). Moreover, while the term 
“unabated” (see Box 2.1 in Chapter 2) is being increasingly 
used in policy commitments related to fossil fuel reduc- 
tions (e.g. the Glasgow Statement and the decision texts 
of COP26 and COP27), it is often highly contested, poorly 
defined, and open to interpretation regarding the required 
rate of carbon capture for abatement (Civillini, 2023a; 
IISD, 2022). 


At the same time, support for a just energy transition is 
growing, although such discourses and policies are still 
mostly limited to coal power generation. As described in 
Box 3.2, Just Energy Transition Partnerships (JETPs) have 
been established with Indonesia, Viet Nam, South Africa, 
and Senegal, with developed nations pledging billions of 
dollars in climate finance focused on supporting moves 
away from coal dependence (European Commission, 
2023; The White House, 2022c; US Department of the 
Treasury, 2022; US Embassy Viet Nam, 2022). Official pol- 
icies or discourses related to just transitions in the oil and 
gas industry are more limited (Linde et al., 2022). 


Some countries, driven by concerns over climate-related 
risk, have sought to slow further fossil fuel development 
and to direct support to affected communities. In Colom- 
bia, anew administration elected in 2022 announced its 
intention to cease licensing of new fossil fuel exploration 
projects, though the government has given mixed signals 
since, as discussed in the Colombia profile in this chapter. 
In the US, under a new president, the government paused 
oil and gas development on federal lands pending compre- 
hensive review of the programme (US DOI, 2021a). How- 
ever, due to legal challenges and political pushback, lease 
sales have resumed, and the administration approved the 
largest single oil project ever on federal lands (The White 
House, 2023c; US DOI, 2021c, 2022; US BLM, 2023a). 


Among the countries profiled here, Colombia is the only 
country to have signed on to an international initiative 
targeted at phasing out fossil fuel production (Table 3.3). 
A mix of smaller and non-oil-and-gas-producing countries, 
as well as sub-national governments from several major 
producing countries, have joined the Beyond Oil and Gas 
Alliance (BOGA), “an alliance of ‘first-mover’ governments 
and stakeholders that are working together to facilitate 
the managed phase-out of oil and gas production” (BOGA, 
n.d.-a). BOGA has recently launched a fund to help coun- 
tries in the Global South to explore development path- 
ways that avoid dependence on oil and gas production 
(BOGA, n.d.-a). As noted in Box 3.1, developing countries 


22 SOEs account for almost all of China's coal production, 90% of India’s, and smaller shares of Indonesia's (IEA, 2019, p. 242). These countries respectively account for 50%, 10%, 


and 7% of global coal production (IEA, 2022c). 
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with major unexploited oil and gas resources face signifi- 


cant economic and other risks as potential late-comers to 
fossil fuel development. The Fossil Fuel Non-Proliferation 
Treaty (FFNPT) offers another example of an international 
initiative to promote a coordinated phase-out of fossil 

fuel production, endorsed by six Small Island Developing 
States and 84 city and sub-national governments as of 
August 2023 (FFNPT, 2023). In August 2023, Colombia 
joined BOGA as a “friend” but not yet a “core member” 
MME, 2023d). 


There is now growing interest in what Paris-aligned fossil 
uel production pathways might look like at the nation- 

al level and how they can be made fair and equitable 
BOGA, n.d.-b; Calverley & Anderson, 2022; Nacke et al., 
2022; United Nations Secretary-General, 2023). Providing 
country-specific, Paris-aligned fossil fuel decline pathways 


is beyond the scope of this year’s Production Gap Report. 
Doing so would require a values-based determination 

of an equitable distribution of the remaining amount of 
ossil fuels that could be extracted under the remain- 

ing carbon budget, taking into account factors such as 
countries’ relative capacity to transition away from fossil 
uel production, relative economic dependence on fossil 


uel production, relative costs of production, and historical 
responsibility (Caney, 2016; Muttitt & Kartha, 2020; Pye et 
al., 2020). Nevertheless, as explored in the 2020 Produc- 
tion Gap Report, countries with higher capacity and lower 
dependence on fossil fuel production are equipped for a 
faster transition than the global average (SEI et al., 2020, 
Chapter 4). However, as Chapter 2 of this report details, 
the combined planned/projected production trajectories 


of fossil fuels in 10 high-income countries or in 12 coun- 
tries with relatively lower economic dependence on fossil 
fuel production, alone, would already exceed global levels 
under the 1.5°C-consistent pathways by 2040. 


The country profiles that follow show that a transition 
away from coal is now underway in many parts of world. 
Some countries, such as Germany, Canada, South Africa, 
and the US are planning for a continuing or future decline 
in coal production or exports and are investing domesti- 
cally and internationally to support alternative develop- 
ment pathways for historically coal-dependent communi- 
ties. Other countries still anticipate continued and growing 
domestic and international markets for their coal produc- 
tion, with India aiming to nearly double production this 
decade (with just transition also emerging on the agenda), 
and the Russian Federation seeking to increase exports to 
Asia-Pacific markets. 


In contrast, there are few indications that major oil and 
gas producers are tempering their plans for expansion 

or preparing oil- and gas-dependent communities for a 
transition. Most are instead focusing on reducing GHG 
emissions from production activities, though only slightly 
over 30% of global production is under comprehensive, 
measurement-based, reporting systems such as UNEP’s 
Oil and Gas Methane Partnership 2.0, and companies 
have thus far reported less than 1% of estimated global 
methane emissions from oil and gas (UNEP, 2022a). Many 
are also counting on future large-scale deployment of 
fossil fuel abatement technologies and/or carbon dioxide 
removal methods (see Box 2.1) to enable continued or 
growing oil and gas production. However, even with the 
successful implementation of these mitigation strategies, 
global production and use of all fossil fuels must still de- 
cline rapidly and substantially by 2050 to limit warming to 
1.5°C, starting now, as Chapter 2 shows. 


As described above and in the country profiles, there are 
some encouraging developments compared to the 2021 
Production Gap Report. In addition to Germany and Indo- 
nesia, more countries (i.e. Canada and China) have begun 
to develop scenarios for domestic fossil fuel production 
that are consistent with their national or global net-zero or 
carbon-neutrality targets. Meanwhile, discourses on just 
transitions for fossil-fuel-dependent workers and econo- 
mies are advancing in many countries, though implemen- 


tation and investments are still lacking. And, as illustrated 
in Table 3.3, most major fossil-fuel-producing countries 
have committed to reducing the emissions intensity of 
their fossil fuel production. However, except for Colombia, 
these countries have not yet acknowledged, committed 
to, or prepared for an active transition away from coal, 

oil, and gas production consistent with national, let alone 
global, climate goals. 
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Table 3.3 
Membership and signatory status of the 20 countries profiled in this chapter in international climate initiatives related to fossil fuels, as of 
August 2023. 
Country Net-Zero Producers pea Glasgow State- Powering Past Coal ss see cen 
Forum member participant ment signatory Alliance member or treaty* 
Australia ov 
Brazil AS 
Canada ov oS VA vY 
China 
Colombia AS “Friend” of BOGA® 
Germany VA ov vY 
India 
Indonesia v4 
Kazakhstan 
Kuwait AS 
Mexico VA 
Nigeria v VA 
Norway ov VA 
Qatar oS 
Russian Federation 
Saudi Arabia VA AS 
South Africa 
UAE v v 
UK v v v 
us Y Y v 


2 Examples include membership in the Beyond Oil and Gas Al 


liance (BOGA) or endorsement of the Fossil Fuel Non-Proli 


eration Treaty (FFNPT) 


© Colombia signed on to the BOGA Declaration but is not yet a “Core Member”; see https://beyondoilandgasalliance.org/who-we-are/ 


Sources: Global Methane Pledge (n.d.); Powering Past Coal Alliance (n.d.); UK Government (2021a); US DOE (2022b) 
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Box 3.1 Challenges for oil and gas resource holders in Africa: achieving energy 
access and development in a carbon-constrained world 


African governments must make tough and 
far-reaching decisions as they seek to close ener- 
gy availability, access, and equity gaps that have 
hampered social and economic development (ADB, 
2022a; Sokona et al., 2023). On one hand, many 
countries in Africa possess an abundance of both 
fossil fuel and renewable energy resources that 
could help meet domestic demand and generate 
export revenue. On the other hand, their access to 
the finance needed to develop those resources is 
limited, and global efforts to reduce GHG emissions 
create stranding risks for investing in new fossil fuel 
projects. Under a rapidly shrinking carbon budget to 
limit global warming to 1.5°C and intensifying climate 
impacts, achieving global net-zero emissions by 
mid-century means that African countries will have 
to develop and diversify away from dependence 

on long-lived fossil fuel infrastructure (ADB, 2022a; 
Sokona et al., 2023). 


Yet, between 2010 and 2020, 40% of all the gas 
discovered worldwide was in Africa, largely concen- 
trated in Tanzania, Mozambique, Egypt, Senegal, and 
Mauritania (IEA, 2022a; UNU-INRA, 2019). Today, 
over 200 companies are actively pursuing fossil 
expansion in 48 out of the 54 African countries, 
exploring or developing new fossil fuel reserves or 
developing new fossil infrastructure such as liquefied 
natural gas (LNG) terminals and pipelines or gas- and 
coal-fired power plants in Africa (Schticking, 2022). 


Moreover, in the wake of the war in Ukraine, Europe- 
an governments have looked to Africa and its fossil 
fuel resources as they seek alternative ways to meet 
their energy needs, even as they doubled down on 
their own clean energy transitions (Kemfert et al., 
2022; Mulugetta et al., 2022; Sokona et al., 2023). 
While countries in North Africa are well-placed to 
benefit in the short-term given their existing export 
infrastructure, new oil and gas producers must 
carefully consider the risk of asset-stranding in the 


long run. 


Developing fossil gas infrastructure, if managed by 
strong multi-stakeholder institutions, has the poten- 
tial to yield some short- to medium-term economic 


returns and societal benefits. However, despite the 
need to improve energy access across the continent, 
much of the gas produced on the continent could be 
destined for export (Sokona et al., 2023). In the case 
of Mozambique, expected economic benefits from 
gas production and exports have not materialized; its 
gas discovery a decade ago has instead been linked 
to increased domestic conflict, alleged corruption, 


and economic distortion (Gaventa, 2021). 


Energy debates in countries that face critical deci- 
sions about development of their fossil fuel resourc- 
es risk being driven by short-term considerations 
and transient geopolitical interests that might lock 
in long-term economic risks and state liabilities for 
rehabilitation and clean-up of abandoned coal mines 
and oil and gas wells. The near-term social, envi- 
ronmental, and public health harms of oil and gas 
development and associated water and air pollution 
are also significant, as documented in Nigeria and 
Mozambique (Gaventa, 2021; Obi et al., 2021; Raimi et 
al., 2022). 


Many African economies have yet to craft economic 
diversification strategies to facilitate structural trans- 
formation and break away from primary commodity 
dependence. In the absence of such strategies, oil 
and gas extraction will be based on economic rents, 
creating structural dependence, tied to the fluctu- 
ations of the world market and inscribed in global 
value relations (Greco, 2020). 


This comes with a number of inherent risks, includ- 
ing lower prices and revenue if and as countries 
transition away from oil and gas, and higher exposure 
to significant asset-stranding by newer producers 
(Geuskens & Butijn, 2022; Leke et al., 2022). African 
oil and gas assets are, on average, 15-20% more 
costly to develop and operate and 70-80% more 
carbon-intensive than global oil and gas assets, 

due to heavy crudes and the need for high-cost 
extraction technologies (Leke et al., 2022). Higher 
production costs thus could make many African pro- 
ducers less competitive in global markets and their 
assets more likely become stranded sooner. 
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Box 3.1 Challenges for oil and gas resource holders in Africa: achieving energy 
access and development in a carbon-constrained world (cont.) 


In addition, many non-African countries are is misaligned with efforts needed to meet the Paris 
implementing carbon pricing mechanisms, includ- Agreement’s long-term temperature goal. African 
ing border carbon prices, that could have negative countries, like many others, face the need to en- 
impacts on African countries dependent on oil sure energy access and prosperity, while leapfrog- 
and gas exports, giving further reason to invest ging or diversifying away from fossil fuels to create 
early in clean energy systems to avoid long-term cleaner and fairer energy systems (Sokona et al., 
trade-related barriers (Leke et al., 2022). 2023). The success of such diversification efforts 


will depend on access to technology, means of im- 


In summary, the pursuit of oil and gas resources : F : . ; 
y: P 8 plementation, debt relief, and finance at a fair price 


poses considerable risks for African countries and (Sokona et al., 2023). 
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Box 3.2 Just Energy Transition Partnerships (JETPs) 


JETPs are long-term multilateral partnerships 
between wealthier and emerging economies that 
launched in 2021 and have become a focus of 
international climate finance policy. The partner- 
ships use diplomatic and political engagement to 
support emerging countries in achieving low-carbon 
development objectives, including the accelerated 
retirement of coal-fired power stations, and pro- 
viding tools and funds to catalyse the public and 
private finance needed for a clean energy transition. 
As of March 2023, donor countries include Canada, 
Denmark, France, Germany, Italy, Japan, Norway, the 
European Union (EU), the UK, and the US, with addi- 
tional private sector and finance institution commit- 
ments through the Glasgow Financial Alliance for Net 
Zero (Kusuma, 2023). 


Two of the four recipient countries — South Africa 
and Indonesia — are major coal users and produc- 
ers. A third, Viet Nam, is also a major coal user, while 
the fourth JETP in Senegal, an emerging oil and gas 
producer, is focused on support for renewable ener- 
gy. The goal of the JETP process is to support coun- 
tries’ self-defined development pathways as they 
move away from high-emitting fossil fuel production 
and consumption, while mitigating the impacts of 
reduced production by supporting a just transition 
for affected groups (Kramer, 2022). 


South Africa’s JETP emerged first, with the an- 
nouncement at COP26 of an initial USD 8.5 billion 

of additional, concessional and market rate finance 
from donor countries (Burton, 2022). In 2022, South 
Africa produced an investment plan which estimated 
the needs for mitigation (in electricity, coal, trans- 


port, and industry) and just transition activities at 
USD 98 billion from 2023 to 2027, with investment 
beyond the initial USD 8.5 billion to be raised from 
the private sector (Presidency of Republic of South 
Africa, 2022). 


Since then, JETPs have been agreed for Indonesia 
with an initial USD 20 billion, Viet Nam with an initial 
USD 15.5 billion, and Senegal with an initial EUR 2.5 
billion (USD 2.6 billion) in commitments from G7 
countries (European Commission, 2022, 2023; US 
Department of the Treasury, 2023). 


While the scope of the JETPs varies between coun- 
tries, most have focused on reducing emissions from 
the power sector by accelerating coal retirements, 
ramping up renewable energy deployment, and up- 
grading grid infrastructure to enable high renewables 
penetration. The ‘J’ in JETP is a result of South Africa 
being the first JETP announced, reflecting the prom- 
inence of just transition in the country’s mainstream 
political discourse (Connolly, 2022). 


The success of JETPs will depend on four develop- 
ments: 1) maintenance of high-level political buy-in 
from both focus countries and donors (Burton, 
2022); 2) provision of genuinely concessional public 
international finance; 3) better involvement of 

civil society and labour voices in consultations to 
increase transparency and ensure pathways reflect 
the interests of workers and communities, partic- 
ularly those affected by the transition (Wemanya 

et al., 2022); and 4) recognition of context-specific 
development and diversification needs of different 
countries. 
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China 


Announced climate ambitions 


China's updated NDC, submitted in October 2021, “aims to 
have CO; emissions peak before 2030 and achieve carbon 
neutrality before 2060” (Government of China, 2021, p. 2). 


Government views on domestic 
fossil fuel production 


In recent years, the “clean and efficient” development of fossil 
fuels and bolstering China’s energy security have emerged 

as central themes in government discourse for achieving the 
“dual-carbon” goals (i.e. peak emissions and carbon neutrali- 
ty) (Li, 2023; Xi, 2022; NDRC, 2022b; NEA, 2023). For exam- 
ple, at the 20th National Congress of the Chinese Communist 
Party in October 2022, the President of China stated: “We 

will advance initiatives to reach peak carbon emissions in 

a well-planned and phased way in line with the principle of 
building the new before discarding the old ... Coal will be used 
in acleaner and more efficient way, and greater efforts will be 
made to explore and develop petroleum and natural gas, dis- 
cover more untapped reserves, and increase production” (Xi, 
2022, pp. 44-45). Narratives around ensuring energy security 
through self-sufficiency, along with maximizing domestic coal 
production and expanding domestic oil and gas production 
to achieve this goal, appear in many government decrees and 
publications (NDRC & NEA, 2022; NEA, 2022). 


The “green and low-carbon transition” strategy laid out by 
the National Energy Administration in 2023 similarly aspires 
to “improve the ability to guarantee the supply of clean coal 
and oil and gas”, including through CCUS, alongside plans to 
develop renewable energy (NEA, 2023). (The world leader in 
renewable power, China has doubled its installed wind and 
solar capacity since 2017 and is set to meet its 2030 targets 


five years ahead of schedule (Mei et al., 2023)). In recent 
corporate reports, the fully state-owned China National Pe- 
troleum Corporation (CNPC) labels gas as a “clean” fuel, and 
sees it “as a critical contributor in the future energy system” 
(CNPC, 2021, p. 20, 2022, pp. 14-15). 


Plans and projections for domestic 
fossil fuel production 


China's fossil fuel production is dominated by several large 
SOEs (G20 Peer-review Team, 2016). Since no official gov- 
ernment projections of fossil fuel production are publicly 
available for China, this report relies on outlooks provided by 
its SOEs, whose energy scenarios are now all aligned with 
China's 2060 carbon-neutrality goal. As shown in Figure 3.2, 
CNPC projects that national gas production will increase by 
56% between 2020 and 2030, and by 13% between 2030 
and 2050; oil production is expected to remain flat between 
2020 and 2030, before declining by 10% between 2030 and 
2050 (CNPC ETRI, 2022). Currently, around 7% of China's 
coal consumption is met by imports; this figure is expected to 
reach zero by 2030 and remain so through 2060, according 
to Sinopec, a fully state-owned petroleum and chemical com- 
pany (Sinopec EDRI, 2022). Based on coal import projections 
by Sinopec and different consumption projections by CNPC 
and Sinopec, coal production is estimated to reach around 
3.7-3.9 billion tonnes in the 2025-2030 period before declin- 
ing (CNPC ETRI, 2022; Sinopec EDRI, 2022). However, the 
China Coal Industry Association has set a 2025 coal produc- 
tion target of 4.1 billion tonnes (CCIA, 2021), and China's do- 
mestic coal and gas production reached record highs in 2022 
of around 4.5 billion tonnes and 220 billion cubic meters, 
respectively (National Bureau of Statistics of China, 2023). 
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Figure 3.2 


Historical (2005-2022) and projected coal, oil, and gas production for China. Sources: Coal production projections are based on 
consumption and import projections from the Sustainable Transition Scenario (STS) in CNPC’s 2060 World and China Energy Outlook 
(2022 Edition) (CNPC ETRI, 2022) and the Coordinated Development Scenario from Sinopec’s 2060 China Energy Outlook (Sinopec 
EDRI, 2022). Oil and gas production projections are from the STS in CNPC's 2060 World and China Energy Outlook. Historical data are 


from China's National Bureau of Statistics (2023). 
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Government support for domestic 
fossil fuel production 


® In 2021, China's central, provincial, and local governments 
provided — in the form of direct budgetary transfers and 

tax expenditures — CNY 9.1 billion (USD 1.4 billion) for coal 
production and CNY 8.11 billion (USD 1.3 billion) for oil and gas 
production (OECD, 2023b). 


@ As described above, the Government of China is promot- 
ing the concept of “clean” fossil fuel production and use. In 
2021-2022, China's central bank issued state-backed loans 
totalling around CNY 300 billion (USD 46 billion) to support 
the “clean and efficient use of coal” and enhance coal pro- 
duction and stockpiling (People’s Bank of China, 2022). 


@ In February 2022, the National Development and Reform 

Commission (NDRC) approved three new coal mine projects 
that will together require CNY 24.1 billion (USD 3.6 billion) in 

investments (Bloomberg News, 2022). 


Government support for international 
fossil fuel production 


The majority state-owned Bank of China pledged to end 
financing for new coal mines and coal-fired power plants 
overseas in late 2021, following an announcement by the 
President of China at the UN General Assembly in September 
2021 that China will stop building coal-fired power plants 
overseas (Xie, 2021). 


China does not release official data on its overseas 
development finance. According to an independent 
assessment, the state-owned Chinese Development Bank 
(CDB) and Chinese Export-Import Bank (CHEXIM) — the 

two main financial institutions funding overseas projects — 
provided no new energy finance commitments to foreign 
governments in 2021, the first time this happened since 2000 


Mb/d EJ/yr Gas Bem/yr 
L 3000 
Bo 100 | 
- 2500 
40 80 -| 
F 2000 
F380 gg | 
+ 1500 
r 20 40 
F 1000 
ao 20 74 L_ 500 


: T ine) 0) = T T T T =n) 


2010 2020 2030 2040 2050 


2010 2020 2030 2040 2050 


(Global Development Policy Center, 2022). Nevertheless, 
CDB and CHEXIM have provided more energy sector loans to 
public entities than any other lender in the world, providing 
at least USD 235 billion to international fossil fuel projects 

in 2000-2020, including USD 61.3 billion for coal, oil, and 

gas exploration and extraction (Global Development Policy 
Center, 2022). About 35% of this amount was provided 
through China's Belt and Road Initiative. CNPC is also 
involved in the operation and management of 52 oil and gas 
projects in 20 countries through this initiative (CNPC, 2021). 


Policies and discourses on a managed 
wind-down of fossil fuel production 


No specific policies were identified. Many recent govern- 
ment discourses on energy strategies have reiterated themes 
centred on achieving the “dual-carbon” goals in a “scientific 
and orderly manner” (e.g. NDRC & NEA, 2022: Xi, 2022), 
with emphasis mainly placed on the carbon-peaking goal. 
For example, the State Council has introduced an “Action 
Plan to Achieve Carbon Peak Before 2030”, but no equiva- 
lent plan exists for the 2060 carbon-neutrality goal (State 
Council, 2021). 


Policies and discourses supporting a 
just and equitable transition away from 
fossil fuel production 


No specific policies were identified. The NDRC and NEA have 
highlighted the need to “study and improve support policies 
for the withdrawal and transformation development of coal 
enterprises, as well as placement of employees” (NDRC & 
NEA, 2022). 
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United States of America (US) 


Announced climate ambitions 


In early 2021, the US updated the GHG emissions reduction 
target in its NDC to 50-52% below 20085 levels by 2030 and 
announced a goal of net-zero emissions by 2050 (The White 
House, 2021b, 2021c). 


Government views on domestic 
fossil fuel production 


The US continues to be the top oil and gas producer in the 
world, and is fourth in coal production (on an energy basis) 
(IEA, 2023a). Soon after taking office, the current US admin- 
istration revoked the permit for the Keystone XL oil pipeline, 
citing concerns that it would undermine the country’s lead- 
ership role in global climate action (The White House, 2021a), 
and paused the leasing of federal lands and offshore waters 
or oil and gas extraction until a comprehensive review of the 
easing programme was completed (US DOI, 2021a, 2021b). 
Following a legal challenge by 13 states in 2021, a federa’ 
judge ordered the federal government to resume oil and gas 
easing on federal lands and offshore waters until a final ruling 
is made, resulting in a significant increase in drilling permits 
issued (US BLM, 2023b; US DOI, 2021c). In light of increasing 
energy prices and concerns over energy security due to the 
war in Ukraine, the current US administration encouraged oil 
and gas companies to boost investment and ramp up domes- 
tic production (The White House, 2022a, 2022b). 


Energy Secretary Jennifer Granholm has reiterated the 
country's need for fossil fuels through 2050, and for fossil 
fuel emissions to be “abated” with carbon management 
technologies (US DOE, 2023b). The recently enacted Infla- 
tion Reduction Act (IRA) is considered by the White House 
as “the most significant action Congress has taken on clean 
energy and climate change in the nation’s history” (The 
White House, 2023a). While the IRA places a USD 900 per 


tonne fee on methane emissions from oil and gas facilities 
that exceed a specified emissions threshold, it also includes 
concessions to the oil and gas industry as noted below 
(117th Congress, 2022). 


Plans and projections for domestic 
fossil fuel production 


The US Energy Information Administration (EIA) forecasts 
that oil production will reach and remain at record high levels 
of 19-21 Mb/d from 2024 to 2050, while gas production is 
projected to continually increase, reaching 1.2 trillion cubic 
meters in 2050, as illustrated in Figure 3.3 (US EIA, 2023a). 
The additional oil and gas volumes are largely destined for 
exports. Conversely, coal production is projected to drop by 
43% between 2021 and 2030, followed by a more gradual 
long-term decline. 


Government support for domestic 
fossil fuel production 


B@ In July 2022, the US became the world’s leading exporter 
of LNG, and further major expansion is planned, including a 
doubling of liquefaction capacity by 2027 (BloombergNEF, 
2023; US EIA, 2022). As of March 2023, the US Department 
of Energy had authorized 18 large-scale LNG export projects 
totalling 450 billion cubic meters per year of capacity, with 
nearly half of that capacity awaiting final investment deci- 
sions (US DOE, 2022a, 2023a). 


HH The IRA mandates the Department of Interior (US DO!) 
to conduct four oil and gas lease sales in the Gulf of Mexico 
Outer Continental Shelf by the end of 2023. It also makes 
wind and solar development on federal lands contingent on 
further oil and gas lease sales over the next decade (117th 
Congress, 2022). 
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Figure 3.3 


Historical (2005-2021) and projected coal, oil, and gas production for the US. Sources: Reference scenario from the EIA Annual Energy 


Outlook 2023 (US EIA, 2023a). 
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B® In March 2023, the federal government approved the 
largest single oil project on federal lands, the ConocoPhillips 
Willow project in Alaska, which is projected to produce up 
to 180,000 barrels of oil a day as early as the late 2020s (US 
BLM, 2023¢; US DOI, 2023). 


@ Federal and state governments continue to provide over 
60 subsidies to coal, oil, and gas producers, with a total 
worth of nearly USD 4 billion in 2021 (OECD, 2023b). In its 
2023 budget, the US government proposed the elimination 
of tax subsidies for major oil and gas companies (The White 
House, 2023b), though the proposal has yet to be passed by 
the US Congress. 


® Several exemptions from federal environmental regula- 
tions remain in place for fossil fuel producers, including for 
hazardous waste clean-up requirements (Achakulwisut et 
al., 2021; Brady & Crannell, 2012; Congressional Research 
Service, 2020; Goldman et al., 2013; Simms, 2017). The US 
Congress recently reduced the scope and powers of the 
National Environmental Policy Act, which serves as the main 
environmental review process for many large fossil fuel proj- 
ects (118th Congress, 2023). 


Government support for international 
fossil fuel production 


In 2021, the US government spent over USD 90 million on 
fossil fuel production abroad via the US Export-Import Bank 
(EXIM) and a further USD 25 million in 2022 (EXIM, 2023a; 
OCI, 2028). Additionally, up to USD 1.5 billion was allocated 
by the US International Development Finance Corporation in 
2021 in political risk insurance for a new natural gas liquefac- 
tion facility in Mozambique (DFC, 2021; OCI, 2023). During 
COP26, the US and 39 other countries signed onto the 
Glasgow Statement, pledging to halt public financing for un- 
abated fossil fuel energy projects abroad by the end of 2022 
and spend on clean energy instead (UK Government, 2021a). 
EXIM has since approved USD 99.7 million for a refinery ex- 
pansion in Indonesia (EXIM, 2023b). 
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Policies and discourses on a managed 
wind-down of fossil fuel production 


The current US administration has proposed restricting 
future oil and gas leasing on 5.3 million hectares in the Alas- 
kan National Petroleum Reserve and designated 1.1 million 
hectares of the Arctic Ocean off limits for future oil and gas 
leasing, in perpetuity (The White House, 2023; US DOI, 
2023). The State of California, the seventh-largest oil-produc- 
ing state (US EIA, 2023b), is an associate member of BOGA, 
which aims to facilitate a managed phase-out of oil and gas 
production (BOGA, n.d.-a). 


Policies and discourses supporting a 
just and equitable transition away from 
fossil fuel production 


Domestically, USD 22 billion has been allocated by the US 
government towards communities impacted by the closure of 
coal mines or power plants. Projects in these “energy commu- 
nities” include, for example, redeveloping power plant sites 
and pilot testing the extraction of critical minerals from aban- 
doned coal mine waste streams (The White House, 20234). 


To support coal miners affected by black lung disease, the 
IRA set higher excise tax rates on coal producers to fund 

the Black Lung Disability Trust Fund, which ensures affected 
miners and their dependents receive health, disability, and 
survivor's benefits (Environmental and Energy Law Program, 
2022; Szymendera et al., 2023). US states including Colora- 
do, New York, and New Mexico have created state-level just 
transition plans to support affected workers in the oil and gas 
sector (Aklin & Urpelainen, 2022). 
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Russian Federation 


Announced climate ambitions 


The Russian Federation's NDC aims to reduce net GHG emis- 
sions to 30% below 1990 levels by 2030 (Government of the 
Russian Federation, 2022a), a goal unchanged since 2015. 
The Russian Federation has also announced its intention to 
achieve carbon neutrality (a balance between emissions and 
sequestration) by 2060 (Government of the Russian Federa- 
tion, 2022b; President of the Russian Federation, 2021). 


Government views on domestic 
fossil fuel production 


The Government of the Russian Federation adopted its exist- 
ing energy strategy to 2035 in June 2020 (Government of the 
Russian Federation, 2020b), prior to the announcement of its 
net-zero 2060 goal, the war in Ukraine, associated sanctions, 
and other geopolitical developments. As of August 2023, a 
new energy strategy to 2050 is under development (Ministry 
of Energy, 2023a). The President of the Russian Federation 
indicated that the new strategy may include a reorientation of 
fossil fuel exports towards Asia-Pacific markets and acceler- 
ated monetization of oil reserves (President of the Russian 
Federation, 2022). 


The Government of the Russian Federation has highlighted 
the significance of boosting coal exports from the Russian 
Federation to the Asia-Pacific and Atlantic regions, reducing 
dependence on imported mining technologies, and develop- 
ing a bulk carrier fleet (Government of the Russian Feder- 
ation, 2022c). In March 2023, the President of the Russian 
Federation noted energy cooperation with China was expand- 
ing and that Russian gas exports to China will reach at least 
98 billion cubic meters by 2030 (not including another 100 
million tonnes of liquefied natural gas). They also stated that 


agreement had been reached on most of the parameters for a 
new pipeline across Mongolia with the capacity to export 50 
billion cubic meters of Russian gas to China (President of the 
Russian Federation, 2023). 


Plans and projections for domestic 
fossil fuel production 


The Government of the Russian Federation projects fossil fuel 
production for “low” and “high” scenarios. As illustrated in 
Figure 3.4, the most recent plans, adopted in 2020 and 2021, 
foresee increases in production by 2035 relative to 2021 
levels of 11% (low) and 53% (high) for coal, and 6% (low) and 
32% (high) for gas (Alifirova, 2021; Government of the Russian 
Federation, 2020a, 2020b). In contrast, the potential growth 
in oil production is more limited, ranging from a decline of 
12% (low) to an increase of 6% (high) by 2035 relative to 
2022 levels (Alifirova, 2021; Central Dispatch Department of 
the Fuel and Energy Complex, 2021), due to the depletion of 
deposits and the imposition of high taxes (Kozlov, 2021). 


Government support for domestic 
fossil fuel production 


@ Tax breaks and budget expenditures for fossil fuel produc- 
tion totalled RUB 884 billion (USD 12 billion) in 2020, with 
most support associated with exemptions from or reductions 
of extraction taxes for oil and gas (OECD, 2023b). 


@ As part of the reorientation of fossil fuel exports from 
Europe to Asia, the Government of the Russian Federation 
incentivizes the creation of corresponding pipeline, railway, 
seaport, LNG terminal, and power grid infrastructure, as 
well as the construction or purchase of oil tankers and bulk 
carriers (Xu & Nazarov, 2022). For example, state-owned 
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Figure 3.4 


Historical (2005-2021) and projected coal, oil, and gas production for the Russian Federation. Sources: Coal projections are from the 
Energy Strategy and the Development of the Coal Industry until 2035 (Government of the Russian Federation, 2020b, 2020a); oil and 
gas projections are from General Scheme for the Development of the Oil and Gas Industries until 2035 (Alifirova, 2021; Central Dispatch 
Department of the Fuel and Energy Complex, 2021). All projections contain two scenarios, “High” and “Low”. Historical data are from the 
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railway and grid companies are investing RUB 2 trillion (USD 
27 billion) in a project that will expand coal transportation 
and exports through the eastern part of the Russian Feder- 
ation (Ministry of Energy, 2023a; TASS, 2022a). Additionally, 
a development plan for the Northern Sea Route has been 
approved, with a goal to transport up to 30 million tonnes 

of cargo per year by 2035, mainly consisting of oil, LNG, gas 
condensate, and coal (TASS, 2022b). 


® Oil and gas companies continue to receive government 
preferences for the mineral extraction tax due to the imple- 
mentation of new fossil fuel production projects, including 
in the Arctic, and are claiming new tax breaks due to the 
increased costs (Dyatel, 2023). 


Government support for international 
fossil fuel production 


The Government of the Russian Federation and state-owned 
companies are involved in international fossil fuel production 
projects, including Gazprom investments in gas development 
in Bolivia, and oil and gas sector investments in Uzbekistan 
backed by the Russian Development Bank and Export Insur- 
ance Agency (OCI, 2023). Sanctions have affected interna- 
tional activity (Edovina, 2022); in 2020, Russian state-con- 
trolled company Rosneft sold all of its assets in Venezuela, 
including five oil-producing companies, to a company wholly 
owned by the Government of the Russian Federation due 

to US sanctions on Venezuela (Tétrault-Farber & Astakho- 
va, 2020). Russian state-owned company Zarubezhneft is 
developing oil and gas fields in Viet Nam (Interfax, 2022) and 
Indonesia (Evans, 2022). 


Policies and discourses on a managed 
wind-down of fossil fuel production 


There is no public discussion indicating that the Government 
of the Russian Federation agencies or SOEs have considered 
the need or are planning to wind down fossil fuel production 
or consumption. 


Policies and discourses supporting a 
just and equitable transition away from 
fossil fuel production 


No specific just transition policies or discourses were iden- 
tified. However, there are initiatives to diversify the econo- 
my in some fossil-fuel-dependent regions. For example, in 
November 2022, the Government of the Russian Federation 
approved the creation of a special economic zone in Kuzbass, 
the country’s main coal-mining region, to incentivize the 
development of other industries, such as mineral fertilizers, 
lime, medical furniture, and food products (Government of 
the Russian Federation, 2022d). 
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Saudi Arabia 


Announced climate ambitions 


Saudi Arabia updated its NDC in late 2021 with the aim to re- 
duce, avoid and remove GHG emissions of 278 million tonnes 
of COz equivalent per year (MtCO2eq/yr) by 2030, up from 
130 MtCOzeq/yr as pledged in its first NDC (Kingdom of Saudi 
Arabia, 2021), though the baseline is not specified. Together 
with its NDC update, Saudi Arabia announced a 2060 net-zero 
target (Saudi & Middle East Green Initiatives, 2021). 


Government views on domestic 
fossil fuel production 


Aramco, a state-owned enterprise that holds 17% of global 
proven petroleum reserves, administers all oil and gas explo- 
ration and extraction in Saudi Arabia. Aramco has announced 
a 2050 net-zero GHG target across owned and operated 
assets though only for its operational emissions (Aramco, 
2021c). Aramco has indicated its intention to continue being 
a major producer, owing to its position as “one of the low- 
est-cost lowest-carbon producers globally” and its expecta- 
tions that “the world will likely continue to need oil and gas 
for the foreseeable future” (Aramco, 2023a). 


Plans and projections for domestic fossil 
fuel production 


In 2022, Aramco's average fossil fuel production was 13.6 
million barrels of oil equivalent per day, including 11.5 Mb/d 

of liquids (Aramco, 2023a). In early 2023, Aramco indicated it 
will continue its investments in future growth projects, includ- 
ing the expansion of its maximum sustainable capacity from 
12 Mb/d in 2022 to 13 Mb/d by 2027 as well as growing its gas 
production capacity, to meet future demand (Aramco, 2023a). 


There are few publicly available government documents that 
reveal planning assumptions or government intentions for 
future domestic oil and gas production. An exception is Aram- 
co's updated Base Prospectus (Aramco, 2021a). As illustrat- 
ed in Figure 3.5, it forecasts that Saudi Arabia’s domestic oil 
production will increase at an annual rate of 1% from 2015 to 
2050 under a scenario where global oil demand levels off by 
2037, and by 0.7% over the same period under a more rapid 
transition scenario where demand declines after 2019 (Ar- 
amco, 2021a, p. 159). This represents total growth of 47% or 
26%, respectively, between 2015 and 2050. The prospectus 
also projects that gas production will increase by 40% be- 
tween 2019 and 20380, primarily driven by domestic demand 
for power generation, and the refining and industrial sectors 
(Aramco, 2021a, p. 163). 


Government support for domestic 
fossil fuel production 


@ Aramco's capital expenditure in 2022 was USD 37.6 billion, 
an increase of 18% from 2021 (Aramco, 2023b). Aramco 
expects its capital expenditure to grow in 2023 to USD 45-55 
billion, including external investments, and again through the 
middle of the decade (Aramco, 2023a, p. 42). Aramco has 
forecast that oil and gas will “remain essential for the foresee- 
able future” and warned that underinvestment could lead to 
higher energy prices. “To leverage our unique advantages at 
scale and be part of the global solution, Aramco has em- 
barked on the largest capital spending program in its history,” 
the company noted (Aramco, 2023a). 


® No other information is publicly available on tax expendi- 
tures other measures that support fossil fuel production in 
Saudi Arabia. 
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Figure 3.5 
Historical (2005-2021) and projected oil and gas production for Saudi Arabia. Sources: Oil and gas projections are from Saudi Aramco's 
Base Prospectus 2021 (Aramco, 2021a). For oil, two scenarios — “levelling of demand” (LD) and “accelerated transition case” (ATC) — 


are provided. Historical data are from the IEA (2023a). 
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fossil fuel production just and equitable transition away from 
While Aramco has expanded its international presence with fossil fuel production 
14 subsidiary offices and several overseas refining and chem- While no direct policies or discourses regarding a just transi- 
ical joint ventures, it is not involved in fossil fuel production tion from fossil fuels were identified, the Government of Saudi 
overseas (Aramco, 2021b). Arabia is conscious that climate change mitigation measures 
might adversely impact the economy, should demand for oil 
Policies and discourses ona managed and gas export products fall in a carbon-constrained future 
wind-down of fossil fuel production (Aramco, 2021a, p. 117). In 2022, Aramco established a USD 


1.5 billion Sustainability Fund “to support a stable and inclu- 
sive energy transition” (Aramco, 2023b), though none of the 
investment categories target a transition away from fossil fuel 
production (Aramco Ventures, 2022). 


No government policies or discourses to support a managed 
wind-down of fossil fuel production were identified. Saudi 
Arabia has a long history of engaging in international climate 
negotiations around issues related to oil and the impact of 
climate change mitigation on economies that are highly 
dependent on fossil fuel revenues (Depledge, 2008; IEA, 
2021). Saudi officials have advocated for managing GHG 
emissions through measures including cleaner production 
processes, energy efficiency, expanding renewables, and 
CCUS (Krane, 2022). 
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Australia 


Announced climate ambitions 


In June 2022, Australia updated its NDC, raising its emission 
reduction target to 43% below 2005 levels by 2030, up from 
the prior target of 26-28%. New legislation codifies Austra- 
lia's emissions targets, including net-zero emissions by 2050, 
requires the government to account for progress, and man- 
dates the independent Climate Change Authority to advise on 
strengthened targets for future NDC updates (Parliament of 
Australia, 2022). 


Government views on domestic 
fossil fuel production 


Australia is one of the world’s top two LNG and coal export- 
ers, and its coal and gas industries have strong influence in 
political debate, diplomacy, economic strategy, and policy de- 
velopment, both nationally and in fossil-fuel-exporting states 
(Disavino, 2021; Hamilton et al., 2023; IEA, 2023a). In March 
2023, the Minister for Resources noted to Parliament that 
“Australia’s coal and gas resources are essential for energy 
security, stability and reliability both domestically and across 
the Asia-Pacific and will be needed for decades” (King, 2023). 
Ministers have rejected calls to ban new fossil fuel projects 
(Thompson, 2023). 


A government list of “major projects” showed 69 coal projects 
and 49 new oil and gas projects in the pipeline (Department 
of Industry, Science and Resources, 2022a). These together 
represent nearly 5 GtCOzeq of potential emissions, though not 
all are expected to materialize, as some of the projects are at 
announcement or feasibility stage (Campbell et al., 2023). 


A small number of projects have been cancelled by govern- 
ment decisions to rescind licenses or reject approvals, and 
through legal challenges under environmental laws. Some 
state governments have imposed regional bans on some 
forms of production. For example, the state of Victoria has 
banned hydraulic fracturing (Parliament of Victoria, 2022), 
though still allows conventional gas production. 


Fossil fuel production is a major source of Australia’s do- 
mestic emissions, accounting for 19% of the total in 2021 
(DCCEEW, 2023a), and half of the emissions covered by the 
Safeguard Mechanism, a baseline-and-credit scheme that 
covers large industrial facilities and ensures that absolute 
aggregate emissions covered by the scheme fall over time. 
Covered facilities, including coal mines and gas projects, will 
need to reduce emissions or acquire and surrender offsets; 
new facilities, including gas projects, face more stringent 
emission constraints (DCCEEW, 2023b). The impact of these 
changes on fossil fuel production remains unclear, though re- 
actions by Australia’s gas importers suggest an expectation 
of material effects on future gas production (Morton, 2023). 


Plans and projections for domestic 
fossil fuel production 


Recent energy trade projections by the government see coal 
production increasing slightly to 2025, then remaining con- 
stant to 2028 (Figure 3.6), with the overall increase shared 
between metallurgical and thermal coal. Production of gas 
is projected to slightly decline to 2025, then remain con- 
stant to 2028, with the export share constant around 70% 
(Department of Industry, Science and Resources, 2023). The 
government's emission projections to 2035 assume a mod- 
est decline in coal mining, due in part to reduced domestic 
consumption, and a small increase in LNG production and 
exports (DCCEEW, 2022, pp. 45, 47). 


Government support for domestic 
fossil fuel production 


@ Fiscal support for fossil fuel production includes the Fuel 
Tax Credit Scheme, of which coal mining is among the largest 
beneficiaries (Australian Taxation Office, 2021): tax incentives 
under the Petroleum Resource Rent Tax (Treasury, 2023b); 
and direct capital expenditure for infrastructure (The Austra- 
lia Institute, 2022). 
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Figure 3.6 


Historical (2005-2021) and projected coal, oil, and gas production for Australia. Sources: Historical data and 2022-2028 projections 
for oil and gas are from the Resources and Energy Quarterly, March 2023 (Department of Industry, Science and Resources, 2023), and 
2030 and 2035 gas projections are estimated from the LNG production projections provided in Australia's emissions projections 2022 
(DCCEEW, 2022): 2025, 2030, and 2035 coal projections are taken from this document. 
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® Australia’s fiscal regime for oil and gas production have 
allowed many operators of major projects to pay little or noth- 
ing in royalties or resource rent taxes (Bruce, 2019; Butler, 
2021; Campbell, 2020). Despite being highly profitable, to 
date no LNG project has paid Petroleum Resource Rent Tax 
(Commonwealth of Australia, 2023). 


@ Changes to the Petroleum Resource Rent Tax announced 
in May 2023 will increase taxation of the gas industry some- 
what, but fall short of earlier proposals for reform (Janda et 
al, 2023). 


® The new government has removed some of its prede- 
cessor’s subsidies for gas exploration and infrastructure. 

The government is continuing with plans to provide AUD 1.5 
billion (USD 1 billion) for a new port in Darwin Harbour that 
could support the development of shale gas fracking in the 
Beetaloo Basin (Gibson, 2022). Infrastructure Australia is cur- 
rently considering proposals for the government to fund gas 
pipelines and supporting infrastructure in the Beetaloo Basin 
(Infrastructure Australia, 2022), and large gas extraction proj- 
ects are planned there (Reuters, 2023q). 


® Financing for coal and gas has been banned through some 
government vehicles, including through the Powering Our 
Regions Fund (Bowen, 2023) and the Industry Research and 
Development Act (House of Representatives, 2023). Coal and 
gas financing is still allowed through other agencies, including 
Export Finance Australia and the Northern Australia Infra- 
structure Fund. 


® The government owns and expands the rail network that 
transports thermal coal to the world’s largest coal port at 
Newcastle (ARTC, 2022). 


Government support for international 

fossil fuel production 

Export Finance Australia has funded fossil fuel projects 
overseas and exports from Australia with more than AUD 1.6 


billion (USD 1.2 billion) between June 2009 and June 2020 
(Rui & Strachan, 2021). As of August 2023, the government 
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has not committed to end overseas government financing of 
fossil fuel projects. 


Policies and discourses on a managed 
wind-down of fossil fuel production 


There is no national policy framework aiming to restrict fossil 
fuel exploration, production, or infrastructure development. 
The Treasurer has directed the Treasury to conduct analysis 
of climate and transition impacts on Australia’s national econ- 
omy and budget (Wright & Foley, 2022). The Treasury is also 
exploring standardized requirements for financial disclosures 
of climate risks (Treasury, 2023a). 


Independent Australian regulators have begun scrutinizing 
carbon risk management and greenwashing, including with 
regards to fossil fuel companies. Actions to date have focused 
on guidance statements and encouraging voluntary action 
(APRA, 2021; Hughes, 2023). 


Policies and discourses supporting a 
just and equitable transition away from 
fossil fuel production 


The government has made budget commitments that it frames 
as enabling regional economic transition, including a Powering 
the Regions Fund with AUD 1.9 billion (USD 1.3 billion) in grants, 
a National Reconstruction Fund with AUD 15 billion (USD 10 
billion), and a Rewiring the Nation programme with funds of 
AUD 20 billion (14 USD billion) (Bowen & McAllister, 2022; 
Department of Industry, Science and Resources, 2022b). 


A Net Zero Authority is to be established by legislation, build- 
ing on an agency within the Department of the Prime Minister 
and Cabinet. The Authority is to support workers in coal- 
mining and emissions-intensive sectors, support regions and 
communities to take advantage of clean energy industries, 
and help mobilize private investment (Department of the 
Prime Minister and Cabinet, 2023). 
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Indonesia 


Announced climate ambitions 


In its enhanced NDC, Indonesia pledged to reduce emissions 
by 31.89% by 2030, or by 43.2% with international assis- 
tance, slightly higher than the previous targets of 29% and 
41%, respectively (Government of Indonesia, 2022). Indone- 
sia has also developed a long-term strategy (LTS) to achieve 
“the peaking of national GHG emissions in 2030" and “rapidly 
progress towards net-zero emission in 2060 or sooner” (Gov- 
ernment of Indonesia, 2021). 


Government views on domestic 
fossil fuel production 


Indonesia was the world's third-largest producer and largest 
exporter of coal in 2021 (IEA, 2023a). Coal and gas account 
for nearly 20% of the country’s net goods exports, and coal 
royalties accounted for around 3% of government revenues 
in 2021 (IEA, 2022b). In 2022, Indonesia exported over 70% 
of its produced coal, despite a coal export ban announced 

at the start of the year (Reuters, 2023b). Under Presidential 
Regulation 112, issued in September 2022, Indonesia plans to 
phase out unabated coal power generation by 2050 (Presi- 
dent of the Republic of Indonesia, 2022). However, this does 
not necessarily signify a reduction in coal production, as 
government strategy documents foresee strong government 
support for the expansion of downstream industries to trans- 
form low-grade coal into products for non-energy uses such 
as dimethyl! ether (DME) and methanol (MEMR, 2021, 2022a). 


The need to achieve energy independence and energy securi- 
ty, as well as to balance emission reduction against economic 
development, dominate government discourses and policies 
on energy (Government of Indonesia, 2021; National Energy 
Council, 2022). Even under a Paris-aligned scenario de- 
scribed in its LTS, Indonesia sees coal supply and use remain- 
ing “significant, especially in power sub-sector which will be 


equipped with carbon capture and storage (CCS) systems” 
(Government of Indonesia, 2021, p. 61). A draft law aims to 
promote the development of “new energy” sources, including 
fossil fuels produced using new technologies, such as lique- 
fied and gasified coal and coal methane gas (CNN Indonesia, 
2023; Sambodo, 2023). 


Indonesia is currently exploring goals to reach peak total 
emissions by 2030 and net-zero emissions by 2050 in its 
power sector, while ensuring a just and affordable energy 
transition through international support, including the JETP 
initiative (see Box 3.2) and the Asian Development Bank's 
Energy Transition Mechanism (ADB, 2022b). Although both 
of these mechanisms include funding for the early retirement 
of coal-fired power plants, Indonesia is still building new coal 
plants (Simon, 2023). Nothing specific to domestic fossil fuel 
production is mentioned within these initiatives. 


Plans and projections for domestic 
fossil fuel production 


According to Indonesia's 2021 Energy Outlook,?° coal produc- 
tion is expected to grow by around 18% between 2021 and 
2030, before plateauing at around 680 million tonnes out to 
2050, under a “business-as-usual” scenario (see Figure 3.7) 
(PPIPE & BPPT, 2021). Gas production is projected to peak 

in 2028 at almost 3.5 trillion cubic feet and subsequently de- 
cline due to resource depletion. Oil production is also project- 
ed to decline starting around 2028 due to resource depletion. 


The government has also developed coal production scenar- 
ios consistent with its climate ambitions, though has not yet 
incorporated such scenarios into its national energy outlooks. 
In its LTS, a “Current Policy Scenario” and a “Low Carbon 
Scenario Compatible with Paris Agreement target” see coal 
production peaking around 2025 and declining thereafter 
out to 2050 at annual rates around 1% and 3%, respectively 
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Figure 3.7 


Historical (2005-2021) and projected coal, oil, and gas production for Indonesia. Sources: Projections are from the business-as-usual 
scenario of the Indonesia Energy Outlook 2021 by the government's Research Center for Industrial Processing and Energy (PPIPE) and 
Agency for the Assessment and Application of Technology (BPPT) (PPIPE & BPPT, 2021). Historical data are from the IEA (2023a). 
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(Government of Indonesia, 2021). The government also asked 
the Ministry of Energy and Mineral Resources (MEMR) and 
the IEA to develop a “detailed scenario and policy analysis of 
what [its net-zero] target means for Indonesia's energy sector” 
(IEA, 2022b). However, the resulting roadmap does not detail 
pathways for domestic fossil fuel production beyond mention- 
ing that “the government aims to provide continued support to 
maintain current levels of coal production” (IEA, 2022b, p. 45). 


Government support for domestic 
fossil fuel production 


® The government provided budgetary transfers and tax ex- 
penditures totalling IDR 51.4 trillion (USD 3.6 billion) for coal 
and IDR 3.6 trillion (USD 250 million) for oil and gas produc- 
tion in 2021 (OECD, 2023b). 


® The government is heavily subsidizing the development of 
downstream industries to transform low-grade coal into prod- 
ucts such as DME and methanol (IEA, 2022b; MEMR, 2022b; 
Peh, 2023). The government is also preparing regulatory mea- 
sures to boost coal gasification, including cutting royalties on 
coal produced for this purpose, tax exemptions on midstream 
processes, and setting a benchmark price for coal derivatives 
(MEMR, 2022b). 


B® In 2023, the Indonesian Parliament approved a Job Cre- 
ation Regulation with the same features and legal power as 
the annulled 2020 Job Creation Act, including the loosening 
of environmental safeguards for coal-mining permits and 
royalty fee exemptions for companies developing coal deriva- 
tives (Shafira, 2023). 


B® In 2023, the MEMR announced new legislation aimed at 
boosting the development of CCS and CCUS in the oil and 
gas sector, in order to reduce emissions from production 
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activities and potentially also for enhanced oil recovery 
(Sidemen, 2022). 


Government support for international 
fossil fuel production 


No support was identified. 


Policies and discourses on a managed 
wind-down of fossil fuel production 


No such policies specific to production were identified. Indo- 
nesia's LTS noted that “Substitution of fossil energy by renew- 
able energy will cause fossil energy resources [to be] left un- 
exploited... and become stranded assets with some economic 
implications to the country... The loss would be much bigger 
if Indonesia's mitigation strategy were in the form of extreme 
coal elimination (phase out)” (Government of Indonesia, 
2021, pp. 66-67). At COP26, Indonesia signed on to Clause 2 
(phase-out of unabated coal power by 2030/2040) but not 
Clause 3 (no new coal-fired power plants) of the Coal Exit 
Pledge; coal production itself is not addressed (CAT, 2022). 


Policies and discourses supporting a 
just and equitable transition away from 
fossil fuel production 


Although no policies or discourses specific to fossil fuel pro- 
duction were identified, Indonesia has recently started work 
on just energy transitions with international support, as de- 
scribed above. The concept was previously noted in its LTS as 
aneed for “preparation of migration to green jobs” (Govern- 
ment of Indonesia, 2021), and the Indonesian G20 Presidency 
also pushed for the concept of an inclusive and just energy 
transition in the G20 Bali Leaders’ Declaration (G20, 2022). 


°3 This report uses the latest outlook published by the government's Research Center for Industrial Processing and Energy (PPIPE) and Agency for the Assessment and Application 
of Technology (BPPT) (PPIPE & BPPT, 2021), as a more recent outlook published by the National Energy Council does not provide projections for fossil fuel production (National 


Energy Council, 2022). 
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India 


Announced climate ambitions 


India’s updated NDC, submitted in August 2022, pledges a 
reduction in “the emissions intensity of its GDP” of 45% by 
2030, compared to 2005 levels, and an increase in the share 
of non-fossil power capacity to 50% by 2030 (Government of 
India, 2022). The document also states that this updated NDC 
“is a step forward towards our long term goal of reaching 
net-zero by 2070”. 


Government views on domestic 
fossil fuel production 


India’s LT-LEDS, released during COP27, commits it to a 
low-carbon transition “at a pace and scale that is nationally 
determined, without compromising development futures”, 
and that “should not impact energy security, energy access 
and employment” (MOEFCC, 2022). 


The Ministry of Home Affairs has noted that increasing coal 
production to make India self-reliant is a priority for the gov- 
ernment (PIB India, 2022). It called on mining companies to 
scale up production and stressed that the government views 
the coal industry as being integral in generating income for 
states and creating multiple employment avenues. In 2022, 
the Ministry of Finance extended support for coal gasifica- 
tion and incentives for commercial mining, and the Minis- 

try of Coal launched the country’s largest-ever auction of 
coal-mining blocks (Ministry of Coal, 2022b). The government 
also plans to increase domestic oil and gas exploration and 
production to support growing domestic demand (Mohanty 
& Ratnajyoti, 2022; Ugal, 2023). The government has forecast 
that demand for gas will grow by over 500% as it seeks to 
raise the share of gas in the country’s energy mix from 6% 


to 15% by 2030 (Mohanty et al., 2023). The Union Petroleum 
and Urban Affairs Minister has stated that the country aims to 
meet 25% of its crude oil demand from domestic production 
by 20380 (IANS, 2022). 


Despite the Government of India’s pursuit of clean energy, 
including the earmarking of USD 4.3 billion for green energy 
production in the national budget (Padma, 2023), it remains 
committed to fossil fuels, in particular coal, to meet rapid- 
ly growing energy needs (Pasricha, 2022; PIB India, 2022; 
Schmall & Krauss, 2022). 


Plans and projections for domestic 
fossil fuel production 


In March 2022, the Ministry of Coal announced plans to 
increase India’s overall coal production to 1 billion tonnes in 
fiscal year 2023-2024, and production by state-owned Coal 
India Limited (CIL) alone to 1 billion tonnes the following year 
(PIB India, 2023c). CIL currently accounts for 85% of domes- 
tic coal production in India (CIL, 2021). In the longer term, 

the Ministry projects domestic coal production of 1.5 billion 
tonnes in 2030, more than double the 2021 level, as shown 

in Figure 3.8 (Ministry of Coal, 2022a). The ministry has also 
noted that India aims to become a net thermal coal exporter 
by 2024-2025 (The Economic Times, 2022); currently India 
meets about one-fifth of its coal demand with imports, expos- 
ing the country to price volatility on the international market 
and loss of foreign exchange reserves (Singh, 2023). As noted 
above, recent government statements indicate that India 
plans to ramp up domestic oil and gas production. However, 
official projections are not available. 
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Figure 3.8 


Historical (2005-2021) coal, oil, gas and projected coal production for India. Sources: Coal projections are from India’s Ministry of Coal 
(2022a). Oil and gas projections are not available. Historical data are from the IEA (2023a). 


Ed/yr Coal Mt/yr Ed/yr Oil 
1,500 
20 20 
1,000 
15 5) 
500 
10 10 
—— 
0 10) 10) 


2010 2020 2030 2040 2050 


Government support for domestic 
fossil fuel production 


™@ Producer subsidies through direct budgetary transfers and 
tax breaks were valued at INR 5.7 billion (USD 77 million) in 
2021 (OECD, 2023b). 


@ The government has set up rolling electronic auctions of 
mining blocks to increase domestic coal production (PIB India 
& Ministry of Coal, 2022). In 2021, the government stream- 
lined the process for providing clearances and approvals for 
coal mines (PIB India, 2023a). 


® The government is encouraging foreign direct investment 
in the oil and gas sector (Chakraborty, 2023). For example, it 
has opened up an additional 1 million square kilometers of its 
exclusive economic zone (EEZ) for oil and gas exploration and 
production (PIB India, 2023b). 


Government support for international 

fossil fuel production 

ONGC Videsh Ltd (OVL), a subsidiary of India’s national oil 
company, has stakes in 33 oil and gas projects in 15 countries 
(ONGC Videsh, 2023). OVL expects to increase investments 


in its overseas assets from INR 30 billion (USD 410 million) in 
2023 to INR 50 billion (USD 680 million) by 2024. 


Policies and discourses on a managed 
wind-down of fossil fuel production 

While India has made significant investments and set ambi- 
tious targets for renewable energy (Birol & Kant, 2023; REN21, 
2023), no government policies or discourses to support a 
managed wind-down of fossil fuel production were identified. 
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Policies and discourses supporting a 
just and equitable transition away from 
fossil fuel production 


Some commentators hold that the idea of a just transition is 
relatively new in India and is gaining traction (Pai & Ranjan, 
2023). In late 2022, an inter-ministerial committee produced 
a report on enabling a just transition from coal, proposing 

a funding, action, and implementation framework to help 
coal-producing regions handle mine closures and manage 
the transition (NITI Aayog, 2022). In May 2023, the Ministry 
of Coal organized a seminar on just transitions as a side event 
at the 3rd Energy Transitions Working Group of the G20 
Presidency of India (Ministry of Coal, 2023). Jharkhand (the 
Indian state with the largest coal production and reserves) 
has created a task force to assess the dependency of local 
communities on a coal-based economy and produce a road- 
map towards a just transition away from coal (Kumar, 2023; 
Pai & Ranjan, 2023). 


There have also been discussions about the possibility of a 
JETP between India and funding countries (Nandi, 2022) 
(see Box 3.2). 
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Canada 


Announced climate ambitions 


Canada updated its NDC in 2021, committing the country to 
reduce emissions to 40-45% below 2005 levels by 2030 and 
to reach net-zero by 2050 (ECCC, 2021). The Net-Zero Emis- 
sions Accountability Act enshrines the 2050 net-zero com- 
mitment in law (Government of Canada, 2021). In 2022, the 
government released the first national Emissions Reductions 
Plan under the law, outlining measures the government will 
take to achieve its targets (Government of Canada, 2022c). 


Government views on domestic 
fossil fuel production 


The federal government continues to view fossil fuels as an 
important contributor to Canada’s economy (Office of the 
Prime Minister of Canada, 2021b), and has noted that under 
its Emission Reductions Plan, oil production could still grow 
by up to 1 Mb/d (The Canadian Press, 2022). The federal and 
provincial governments have recently approved new oil and 
gas developments, such as the Bay Du Nord offshore oil proj- 
ect in 2022 (Impact Assessment Agency of Canada, 2022) 
and the Cedar LNG export terminal in 2023 (Impact Assess- 
ment Agency of Canada, 2023). The federal government 
stipulated that these projects must have a plan to bring GHG 
emissions associated with production to net zero by 2050 
(Impact Assessment Agency of Canada, 2022, 2023). 


The federal government has committed to implementing a 
cap on emissions from the oil and gas sector, a measure pro- 
jected to reduce the sector's emissions to 31% below 2005 
levels by 2030 (Government of Canada, 2022qd). Alongside 
the emissions cap, the government has introduced a number 
of other incentives and regulations to reduce emissions from 
production, such as an investment tax credit for CCUS (De- 
partment of Finance Canada, 2021, 2022b), draft guidance 
for “best-in-class” GHG emissions performance by oil and gas 


projects (Government of Canada, 2022b), and a target to re- 
duce methane emissions in the sector 75% below 2012 levels 
by 2030 (ECCC, 2022). 


Plans and projections for domestic 
fossil fuel production 


A 2023 energy outlook published by the Canada Energy Reg- 
ulator (CER) presents three scenarios out to 2050 (Canada 
Energy Regulator, 2023). Under the “current measures” sce- 
nario, which assumes no further action to reduce emissions, 
Canada’s oil production (crude oil plus natural gas liquids) 
increases by 25% over 2022 levels by 2035 and remains 
roughly constant through 2050; and gas production rises 
steadily through 2050, to 24% above 2022 levels (Figure 3.9). 
In contrast, under the “global net-zero” scenario, with lower 
global oil and gas prices and demand, Canada’s oil produc- 
tion peaks in 2026 and declines to 73% below 2022 levels by 
2050, while gas production peaks in 2023 before dropping 
68% below 2022 levels by 2050. In the “Canada net-zero” 
scenario, the rest of the world moves more slowly to decar- 
bonize, and Canada’s oil and gas production fall 23% and 37% 
respectively by 2050, compared to 2022 levels. Following its 
2021 report, the CER no longer provides projections for coal 
production. 


Government support for domestic 

fossil fuel production 

® National and sub-national fossil fuel production subsidies 
totalled CAD 2 billion (USD 1.6 billion) in 2021 with over half 


going towards deep drilling credits in British Columbia for gas 
wells (OECD, 2023b). 


@ Between 2018 and 2021, the government also provided 
CAD 217 billion (USD 16.6 billion) in public finance (i.e. loans, 


Rank of country in, and share of, global production, and net trade status 


Coal Oil 


Gas 


Net trade status 


Hi importer 
Exporter 
N/A 
Fossil fuel transition capacity and dependence indicators 
Income level Coal direct employment Coal economic dependence Share of GDP from oil 


coal miners per 


High income 0.4 1,000 workers 


60 Production Gap: 2028 Report 


Low Medium High 


& gas production 


10% 


\é 


= 


Very high 


Figure 3.9 


Historical (2005-2022) and projected coal, oil, and gas production for Canada. Sources: Historical data and projections for oil and 
gas production are from the “current measures” (CM), “global net-zero” (GNZ), and “Canada net-zero” (CanNZ) scenarios presented 
in Canada’s Energy Future 2023 report (Canada Energy Regulator, 2023). Coal projections are not provided in the report. 
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grants, and guarantees) for domestic fossil fuel development 
including pipelines (EDC, 2018, 2019, 2020, 2021: OCI, 2023). 


B The federal government has committed to phasing out 
inefficient fossil fuel subsidies in 2023, and in July published 
guidelines to determine which subsidies will be removed 
(ECCC, 2023a). The government has also committed to 
phasing out public financing for fossil fuels, including by fed- 
eral corporations, and has partially eliminated flow-through 
shares for coal, oil, and gas projects (Government of Canada, 
2022a; Office of the Prime Minister of Canada, 2021a). 


B® In 2022, the federal government provided a CAD 10 billion 
(USD 7. billion) loan guarantee for the Trans Mountain 
Expansion Project, a crude oil pipeline intended to open up 
additional global markets for Alberta crude oil (Department of 
Finance Canada, 2022a; Natural Resources Canada, 2020). 


Government support for international 
fossil fuel production 


Canada has historically been one of the largest internation- 
al public financiers of fossil fuels, primarily through Export 
Development Canada, providing at least USD 2.6 billion from 
2018 to 2021 for fossil fuel production and related transpor- 
tation projects (EDC, 2018, 2019, 2020, 2021; OCI, 2023). At 
COP26, the federal government signed the Glasgow State- 
ment committing to end international public financing for 
unabated fossil fuel projects by the end of 2022 and redirect 
investments into clean energy (UK Government, 2021a). Can- 
ada’s related policy guidelines include exemptions (e.g. for 
gas power generation) along with conditions, including that 
any exempted project is aligned with a 1.5°C pathway (Natural 
Resources Canada, 2022). 


Policies and discourses on a managed 
wind-down of fossil fuel production 


The province of Quebec is a core member of BOGA, which 
advocates for a managed phase-out of oil and gas production 
(BOGA, n.d.-a). The Federal Minister of Environment and 
Climate Change has called for countries to commit to the 
phase-out of “unabated” fossil fuels at COP28 (ECCC, 2023b). 


Policies and discourses supporting a 
just and equitable transition away from 
fossil fuel production 


The federal government is investing CAD 150 million (USD 120 
million) in 2019-2025 towards infrastructure projects in com- 
munities affected by the coal power transition (Government 
of Canada, 2023a). In early 2023, the federal government 
released an action plan that allocates CAD 960 million (USD 
740 million) towards a programme including training and re- 
skilling for jobs emerging from the decarbonization of oil and 
gas production and the growth of alternative energy sources. 
The plan also includes the creation of a Sustainable Jobs 
Secretariat for implementation, a Sustainable Jobs Training 
Centre, and a Partnership Council composed of diverse rep- 
resentatives, with CAD 250 million (USD 200 million) commit- 
ted to the former two bodies so far (Government of Canada, 
2023a). The government has tabled draft legislation that aims 
to enshrine just transition governance bodies and processes 
in law (Government of Canada, 2023b). 
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United Arab Emirates (UAE) 


Announced climate ambitions 


In July 2023, the UAE updated its NDC to set an absolute GHG 
emissions reduction target of 19% below 2019 levels by 2030, 
replacing its previous commitment to reduce emissions to 
31% below a business-as-usual level for the year 2030 (Gov- 
ernment of the United Arab Emirates, 2023a). In the run-up to 
COP26 in 2021, the UAE announced its intention to achieve 
net- zero emissions by 2050, a target that is reiterated in its 
updated NDC (Ibrahim & Hussein, 2021). At COP27 in 2022, 
UAE announced its net-zero roadmap, which includes a target 
of reducing emissions from 2019 levels by 60% by 2040 (UAE 
Ministry of Climate Change and Environment, 2022). 


Government views on domestic 
fossil fuel production 


While the government strives to diversify its economy and 
rely less on oil, with a focus on green and low-carbon devel- 
opment, it acknowledges that oil and gas will continue to play 
a key role in its socioeconomic development (Government of 
the United Arab Emirates, 2022, 2023b). 


The war in Ukraine has reinforced UAE's approach of boost- 
ing domestic oil and gas production while promoting domes- 
tic development of renewables, nuclear power, and energy 
efficiency resources (Ministry of Energy & Infrastructure, 
2023; Sim, 2023). 


The state-owned Abu Dhabi National Oil Company (ADNOC) 
set targets of reaching zero methane emissions by 2030 and 
net-zero emissions by 2045, though only for its operational 
emissions (ADNOC, 2023a). 


Plans and projections for domestic 
fossil fuel production 


ADNOC aims to boost oil production capacity to 5 Mb/d by 
2027 from the current 4 Mb/d as part of a USD 150 billion 
investment plan (Fogarty, 2023; ADNOC, 2022). The com- 
pany also plans to increase LNG production capacity from 
the current 6 million tonnes (Mt) (equivalent to 8.2 Bcm) per 
year to 15.6 Mt (21.2 Bom) by 2028, and is building a major 
LNG facility capable of exporting 9.6 Mt (13.1 Bom) per year, 
to feed growing demand in Asia and Europe, and to reach 
national self-sufficiency by 2030 (ADNOC, 2022; Di Paola & 
Ratcliffe, 2022). 


Government support for domestic 

fossil fuel production 

® As noted above, ADNOC and the UAE have made signifi- 
cant investments in the energy sector and expect to continue 


doing so, with ADNOC announcing in late 2022 its five-year 
USD 150 billion investment programme (ADNOC, 2022). 


® No other information is publicly available on tax expendi- 
tures or other measures that support fossil fuel production in 
the UAE. 


Government support for international 
fossil fuel production 


Abu Dhabi's sovereign wealth fund, Mubadala, invests in oil 
and gas fields abroad, including the USD 1 billion purchase of 
a 22% stake in Israel's Tamar gas field in 2019 (Glover, 2021). 
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Figure 3.10 


Historical (2005-2021) and projected oil and gas production for the UAE (no coal is produced). Sources: 2027 oil production is estimated 
by assuming that it will scale with the target increase in oil production capacity; 2028 gas production is estimated from the target 
increase in LNG production (ADNOC, 2022; Di Paola & Ratcliffe, 2022). Historical data are from the IEA (2023a). 
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Policies and discourses on a managed 
wind-down of fossil fuel production 

While the UAE has made significant investments and set am- 
bitious targets for clean energy (Silverstein, 2023), it has no 
concrete policies intended to support a managed wind-down 
of fossil fuel production. 


Policies and discourses supporting a 

just and equitable transition away from 

fossil fuel production 

As integral elements of the UAE's National Climate Change 
Plan 2017-2050, the government has various human capacity 
programmes that support sustainability, green growth, and 
climate goals, though none are specifically oriented to transi- 
tioning away from fossil fuels (Al-Sarihi & Mason, 2020). 
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Qatar 


Announced climate ambitions 


Qatar submitted a revised NDC in 2021, pledging a 25% 
reduction in GHG emissions by 2030 relative to a busi- 
ness-as-usual baseline (Ministry of Municipality and Environ- 
ment, 2021). Qatar has not announced a net-zero strategy. 


Government views on domestic 
fossil fuel production 


Qatar holds the third-largest proven reserves of fossil gas, 
after the Russian Federation and Iran (OPEC, 2022), and in 
2022 had the world’s second-largest LNG export capacity, 
after Australia and just ahead of the US (Statista, 2022). In 
2005, the Government of Qatar placed a moratorium on new 
gas projects in the North Field, the world’s largest gas field, to 
allow for technical assessment and in 2017 laid out plans to 
resume development and significantly expand gas production 
and exports (Munro, 2017). 


The Government of Qatar views LNG exports as the mainstay 
of its economy and a key element of its international relation- 
ships. Earnings from the fossil fuel sector amounted to 80.5% 
of total government revenues in 2021 (EIA, 2023b, p. 1; IMF, 
2022, pp. 28-29). The CEO of QatarGas has stated that “while 
some see natural gas as a transition fuel, we believe it is a 
‘destination fuel.” (QatarGas, 2023) 


Qatar's oil production has fallen from a 2008 peak of 
852,000 barrels per day to 616,000 barrels per day in 2022 
(EIA, 2023b). Qatar’s withdrawal from OPEC in January 2019 
signalled an intent to focus on its standing as a global gas gi- 
ant rather than a relatively small regional oil producer (Wright, 
2019, p. 11). 


State-owned QatarEnergy has committed to reducing the 
GHG intensity of its operations and eliminate routine flaring 
by 2030 (QatarEnergy, 2022a). 


Plans and projections for domestic 
fossil fuel production 


QatarEnergy, which controls all oil and gas operations in the 
country, is implementing a decade-long expansion of its gas 
production that will raise liquefaction capacity from 77 Mt/ 
yr in 2021 to 110 Mt/yr by 2025 and 126 Mt/yr by 2027 (ITA, 
2021; QatarEnergy, 2022b). Six new LNG trains will be devel- 
oped at a cost of USD 30 billion (ITA, 2021). This increased 
capacity will cater to projected demand growth from Europe 
as well as existing supply agreements in Asia, which took 

on added geopolitical significance after the outbreak of war 
in Ukraine in February 2022 (EIA, 2023b). In late 2022, Qa- 
tarEnergy signed long-term deals with Germany and China to 
supply them with LNG (15 years for Germany and 27 years for 
China). Since then, QatarEnergy has made deals with China 
and Bangladesh (Al Jazeera, 2023; Mills, 2023), with more 
expected as the production ramp-up nears completion (Qa- 
tarEnergy, 2022c; Al Jazeera, 2022). Energy officials antici- 
pate that the new supply agreements will lock in international 
demand for Qatari LNG into mid-century (Dargin, 2022). 


Government support for domestic 
fossil fuel production 


No other information is publicly available on tax expenditures 
or other measures to support fossil fuel production in Qatar. 
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Figure 3.11 


Historical (2005-2021) oil and gas and projected gas production for Qatar (no coal is produced, and oil projections are not available). 
Sources: 2027 gas production is estimated from the target increase in LNG production capacity (QatarEnergy, 2022b). Historical data 


are from the IEA (2023a). 
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Government support for international 
fossil fuel production 


Since 2017, QatarEnergy has rapidly expanded and diversi- 
fied its international portfolio of upstream assets and has 
acquired stakes in exploration blocks in Argentina, Bra- 

zil, Cyprus, Lebanon, Mexico, Mozambique, and Oman, in 
partnership with major international oil and gas companies 
(Ulrichsen, 2020). 


No other information is publicly available on tax expendi- 
tures or other measures to support fossil fuel production 
outside Qatar. 
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Policies and discourses on a managed 
wind-down of fossil fuel production 


No such government policies or discourses were identified. 


Policies and discourses supporting a 
just and equitable transition away from 
fossil fuel production 


Environmental development is listed as one of the four pil- 
lars of Qatar National Vision 2030, alongside human, social, 
and economic development (GCO, 2008). However, Qatar 
has not articulated any policy toward a just and equitable 
transition away from fossil fuels. 
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South Africa 


Announced climate ambitions 


In 2021, South Africa submitted an updated NDC, in which 
the country tightened its 2030 emissions target from 614 
MtCOzeq to a new target range of 350-420 MtCOzeq (Gov- 
ernment of South Africa, 2021); the country’s 2020 emissions 
were 474 MtCOzeq (DFFE, 2022). 


In its LT-LEDS, South Africa mentioned that it will “ultimate- 
ly mov[e] towards a goal of net-zero carbon emissions 

by 2050” (Government of South Africa, 2020). The Just 
Transition Framework, released by the Presidential Climate 
Commission in June 2022, also refers to reaching “net-zero 
greenhouse gas emissions by 2050” (Presidential Climate 
Commission, 2022). 


Government views on domestic 
fossil fuel production 


The Government of South Africa recognizes the socioeco- 
nomic risks of a coal phase-down for workers and commu- 
nities (Presidency of Republic of South Africa, 2022). Coal 

is also still viewed by some ministries as central to energy 
security, stable and relatively well-paying jobs, and reliable 
“baseload” power (Mantashe, 2022). The coal industry advo- 
cates for CCS in support of ongoing coal extraction and use 
(Creamer, 2022; Peyper, 2023). 


Offshore oil and gas production has been promoted by the 
Ministry of Mineral Resources and Energy and related SOEs as 
a major source of future economic growth (Burton et al., 2022; 
Comrie, 2022; DMRE, 2021). The government is also encour- 
aging shale gas exploration in the Karoo region (Roelf, 2023). 


Plans and projections for domestic 
fossil fuel production 


To date, the government has not published national projec- 
tions or targets for coal, oil, or gas production. Civil society 
legal action has compelled the government to announce a 
commitment to produce an Integrated Energy Plan by early 
2024 (Omarjee, 2023). 


South Africa has over 70 active coal mines, the majority o 
which are privately owned. Falling exports due to rail logistics 
barriers and other factors led to a decline in annual coal pro- 
duction in 2022 to around 234 Mt from historical production 
levels of around 250 Mt (Minerals Council South Africa, 2023, 
2021; Reuters, 2023a). 


The South African Minerals Council has noted that “globa 
sentiments against coal use have negatively affected long- 
term investment in the industry” (Minerals Council South 
Africa, 2023). However, as of May 2023, according to Global 
Energy Monitor, there are 36 proposed or planned projects 

in South Africa at different stages of development, of which 
half are new mines (Global Energy Monitor, 2023). If all are 
completed, they would account for at least 117 Mt per year of 
additional production capacity (Global Energy Monitor, 2023). 


Government support for domestic 
fossil fuel production 


@ The coal sector has historically received significant 
direct and indirect support via regulatory measures, SOEs, 
and subsidies to large users such as Eskom (a state-owned 
electricity utility) and Sasol (a coal-to-chemicals producer) 
(Bridle et al., 2022). 
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Figure 3.12 


Historical (2005-2021) coal production for South Africa based on data from the IEA (2023a). Government projections are not available. 


Oil and gas production are small (<0.5 Ed/yr) and not shown. 
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B® While indirect support remains substantial, direct subsi- 
dies for coal mining are now smaller than in the past (Burton 
et al., 2018; Pant et al., 2020). In 2021, the government 
provided direct budgetary transfers worth an estimated ZAR 
760 million (USD 51 million) to projects that supply water to 
power stations and to coal mines (OECD, 2023b). 


® State-owned development finance institutions, the Devel- 
opment Bank of Southern Africa (DBSA), and the Industrial 
Development Corporation of South Africa (IDC) 

have supported coal production through their investment 
holdings as recently as 2019 (Halim & Omar, 2020), but no 
recent mining investments were identified. 


Government support for international 

fossil fuel production 

South Africa has supported gas liquefaction in Mozambique 
through investments by DBSA and IDC (USD 270 million in 


2020) and export guarantees through Export Credit Insurance 
Company (USD 800 million) (OCI, 2023). 


Policies and discourses on a managed 
wind-down of fossil fuel production 


No policies or discourses to support a managed wind-down 
of fossil fuel production were identified. 


Policies and discourses supporting a 
just and equitable transition away from 
fossil fuel production 


South Africa has a rich and well-developed discourse on just 
transitions, accompanied by several policy and investment 

initiatives. The Department of Mineral Resources and Energy 
in late 2021 released a Framework for the Just Energy Transi- 


tion in the Minerals and Energy sectors, noting that managing 
the risks of asset closures for coal regions is a priority (DMRE, 
2021). 


Coal has been the most successful mining sub-sector 

in terms of economic transformation of ownership in 
post-apartheid South Africa (Burton et al., 2022). Its political 
salience and high contribution to emissions has meant sub- 
stantial focus on coal as a major sector in just transition poli- 
cy. Eskom, the monopoly utility that accounts for around 40% 
of national coal use, created a Just Energy Transition Office in 
2020 to manage the transition to net-zero carbon emissions 
by 2050 while creating sustainable jobs in the power sector, 
and has started to close some of its oldest units (Eskom, 
2023). Sasol, the second-largest user of coal, has created a 
Just Energy Transition office (Sasol, 2023). Coal mining is 
explicitly recognized as a priority area in the National Just 
Transition Framework, released in August 2022, given the ex- 
tensive potential impacts on livelihoods of an unplanned and 
unjust transition (Presidential Climate Commission, 2022). 


At COP26, South Africa, alongside a group of international 
partners comprising the European Union, France, Germa- 
ny, the UK, and the US, announced the first-of-its-kind JETP, 
with initial financial support of USD 8.5 billion (see Box 3.2). 
In 2022, South Africa developed the Just Energy Transition 
Investment Plan that outlines total investment of USD 98 bil- 
lion from 2023 to 2027, focusing largely on clean energy, but 
also including support for coal mine closure planning, mine 
closure, rehabilitation, and land repurposing, coal worker 
transition support, and community revitalization (Presidency 
of Republic of South Africa, 2022). 
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Norway 


Announced climate ambitions 


In 2021, Norway established by law a target of reducing total 
GHG emissions, relative to 1990 levels, by 50-55% by 2030, 
and by 90-95% by 2050 (MCE, 2021). The Government has 
since updated the 2030 target to “by at least 55%”; and has 
proposed to amend its Climate Act to reflect this change 
(Government of Norway, 2022; MCE, 2023). 


Government views on domestic 
fossil fuel production 


The government views the oil and gas industry as playing “a 
vital role in the Norwegian economy and the financing of the 
Norwegian welfare state”, especially in terms of providing 
employment, export value, and government revenues (NPD 
& MPE, 2023b). The industry is highly regulated, and a large 
share of the sector’s revenue is directly channelled into the 
government's sovereign wealth fund (Lahn, 2019). Despite in- 
creasing political controversy, a broad political majority con- 
tinues to support expanding Norway's offshore exploration 
and production (Harrison & Bang, 2022). The war in Ukraine 
has foregrounded Norway’s role as a secure provider of gas 
for Europe, and the Government of Norway has therefore 
sought to secure EU support for increased oil and gas explo- 
ration and production (Melgard, 2022). Both government and 
industry justify their position by citing the sector’s relatively 
low production-related GHG emissions and future decarbon- 
ization plans (KonKraft, 2022; MPE, 2023, p. 59). Additionally, 
the majority state-owned company Equinor aims to achieve 
net-zero (including Scope 3 or full lifecycle) emissions by 
2050 (Equinor, 2022). 


Plans and projections for domestic 
fossil fuel production 


As shown in Figure 3.13, Norway's oil and gas production are 


projected to peak in 2026 and decline over the next decades, 


by a combined 67% between 2026 and 2050, as resources in 
the large North Sea fields are depleted (Norwegian Ministry 
of Finance, 2021). However, the rate of decline is uncertain 
and depends heavily on possible new discoveries and thus 
on government policy for exploration (NPD, 2022). The Nor- 
wegian Petroleum Directorate (NPD) notes that official fore- 
casts tend to underestimate resource growth (NPD, 2022, 

p. 58). To complement their official central forecast previous- 
ly published in 2021, the NPD published a new scenario under 
“high resource growth with considerable and fast technology 
development” in 2022 (NPD, 2022, p. 58). In this scenario, 
decline is considerably slower, with 2050 production about 
50% higher than in the central forecast (see Figure 3.13). 


Government support for domestic 
fossil fuel production 


® The government's oil and gas exploration policy plays a 
major role in influencing domestic production. While some 
specific offshore less-explored or frontier areas have been 
closed off to exploration for political and environmental 
reasons (Buli & Adomaitis, 2022; Lahn, 2019), licenses are 
still awarded annually in so-called “mature” areas, with 47 li- 
censes awarded in 2022 (MPE, 2023, p. 56). The government 
also intends to substantially increase the areas designated as 
“mature”, especially in the Arctic (MPE, 2023). 


@ Although Norway's tax system ensures a 78% effective tax 
rate on oil and gas production profits, the government effec- 
tively acts as a co-investor that shoulders a large share of risk 
in all new investments (Lahn, 2019). 


® To support the industry during the fall in oil price in early 
2020, the government introduced a special tax scheme in 
which all new developments approved by the end of 2023 
will benefit from special provisions. A recent estimate sug- 
gests this temporary scheme may amount to a tax subsidy of 
around NOK 26 billion (USD 277 billion) (Rydje & Holter, 2022; 
cf. Norwegian Ministry of Finance, 2022). 
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Figure 3.13 


Historical (2005-2022) and projected oil and gas production for Norway. Coal production is small (<0.5 Ed/yr) and not shown. Sources: 
Historical data and 2023-2027 projections are from the Norwegian Petroleum Directorate (2023a); 2028-2050 projections are from the 
Norwegian Ministry of Finance (2021). The 2028-2050 oil and gas projections are estimated from the source document's reported total, 
assuming the liquids-to-gas ratio remains constant at average 2022-2027 values. To complement their official central forecast, a new 
scenario under “high resource growth with considerable and fast technology development” (HRG) was also published in 2022. 
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® The government provided further tax breaks and bud- 

get expenditures for oil and gas production (primarily for 
research, development, and demonstration) worth NOK 656 
million (USD 76 million) in 2021, according to OECD estimates 
(OECD, 2023b). 


Government support for international 
fossil fuel production 


Norway has generally wound down its international support 
for fossil fuels after adopting the Paris Agreement: for ex- 
ample, by reorienting aid programmes from oil to renewable 
energy (Norwegian Ministry of Finance, 2021). In addition, 

the Norwegian sovereign wealth fund decided to exclude up- 
stream oil and gas companies from its investment portfolio in 
2019 (Norwegian Ministry of Finance, 2019). The government 
has stressed that this divestment should not be seen as a cli- 
mate policy measure, but as a diversification strategy to make 
the Norwegian economy less exposed to oil price fluctuations 
(Norwegian Ministry of Finance, 2019). Equinor operates on 

a commercial basis and continues to invest in new oil and 

gas developments globally, including in recent controversial 
projects in Argentina (Vaca Muerta) and the UK (Rosebank) 
(Helgesen, 2020; Searancke, 2023). 


Policies and discourses on a managed 
wind-down of fossil fuel production 


Norway has no official strategy for winding down oil and gas 
production, and the government emphasizes that it wants 

to “develop, not dismantle” the industry (MPE, 2023). There 
have, however, been recent moves to incorporate climate 
concerns into the regulatory process for approving new oil 
and gas fields. As of 2022, companies are required to under- 
take a climate risk assessment for the economic viability of 
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the field, and, following a decision in the Norwegian Supreme 
Court, the Ministry of Petroleum and Energy (MPE) has begun 
to assess the expected GHG emissions of new fields, includ- 
ing from the eventual combustion of produced fuels (MPE, 
2023). The MPE commissioned Rystad Energy, an indepen- 
dent consultancy, to develop a methodology for determining 
the net GHG effects of additional Norwegian oil production. 
The resulting methodology and assessment concluded that 
new oil and gas production by Norway would result in a 

net emissions reduction globally due to substitution effects 
(Rystad Energy, 2023). However, the methods and assump- 
tions diverge from similar analyses by other researchers, who 
come to the opposite conclusion (Faehn et al., 2017; Prest et 
al., 2023; Riekeles, 2023). 


Policies and discourses supporting a 
just and equitable transition away from 
fossil fuel production 


The need to prepare for an eventual transition away from 

oil and gas production is widely accepted, and government 
strategies generally emphasize the importance of diversifying 
current offshore activities into new areas such as offshore 
wind, CCS, and blue hydrogen production (e.g. MPE, 2023), in 
parallel with initiatives to reduce GHG emissions from oil and 
gas production (Jordhus-Lier et al., 2022, pp. 9-10). In 2022, 
the government established a tripartite** Just Transition Ad- 
visory Council in the context of achieving a “zero-emissions 
future” (MCE, 2022). However, in line with the government's 
commitment to encourage further oil and gas production, 
the council does not have a specific mandate related to fossil 
fuels (MCE, 2022), and there is generally a lack of specific 
policies to advance a just transition agenda (Jordhus-Lier et 
al., 2022, p. 7). 


°4 Norway has a well-established tradition for tripartite cooperation between government, unions, and employers’ associations, including for the petroleum sector 
(see, e.g., https://www.ptil.no/en/tripartite-cooperation/responsibility/tripartite-collaboration-explained/). 
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Brazil 


Announced climate ambitions 


Brazil updated its NDC in March 2022, maintaining the earlier 
target of reducing GHG emissions by 37% from 2005 levels 
by 2025, while increasing ambition to 50% below 2005 levels 
by 2030, and including the objective of climate neutrality by 
2050 (Federative Republic of Brazil, 2022). Petrobras, a state- 
owned company that accounts for a majority of Brazil's oil 
and gas production, has also set a goal of net-zero operational 
emissions by 2050 (Petrobras, 2023). 


Government views on domestic 
fossil fuel production 


With significant reserves of crude oil in “pre-salt” offshore 
basins with upstream GHG emissions intensity less than half 
of the global average (Bello et al., 2023; Draeger et al., 2022), 
the government views oil production and exports as critical 
for the country’s development (MME, 2023c). National laws 
and regulatory changes enacted in recent years, along with 
improving financial conditions, have played critical roles in 
attracting investment and driving the expansion of Brazil's oil 
and gas industry (Barboza Mariano et al., 2023). The current 
administration continues to count on economic and regional 
development from the exploration of new petroleum frontiers, 
extension of the production period of mature fields, and tax 
revenues from fossil fuel production (Petrobras, 2023: MME, 
2023¢). 


Plans and projections for domestic 
fossil fuel production 


As shown in Figure 3.14, Brazil's 10-Year Energy Expansion 
Plan 2032 and the longer-term National Energy Plan 2050 
both indicate an expanded role for oil and gas, with the 


production of both types of fossil fuels set to increase in the 
coming decades (MME & EPE, 2020, 2023). (The small reduc- 
tion between 2032 and 2033 in gas are due to a disconnect 
between the two plans, given their different release dates.) 
The 2082 Plan foresees production of oil and gas increasing 
by 63% and 124%, respectively, between 2022 and 2032. 
These projections were derived based on the Petrobras 
business plan (Petrobras, 2023), investment expectations 
generated by auctions announced by the Brazilian National 
Agency of Petroleum, Natural Gas and Biofuels (ANP) for the 
coming years, and the New Natural Gas Market programme 
announced by the Ministry of Mines and Energy (MME) in 
2021 (Federative Republic of Brazil, 2021). 


The current administration also recently announced its in- 
tention to launch a new initiative to guarantee investments 
in exploration and “transform Brazil into the fourth-largest oil 
producer in the world” (MME, 2023c). 


Government support for domestic 
fossil fuel production 


@ Tax expenditures and direct budgetary transfers to 
incentivize oil and gas production totalled USD 8. billion in 
2021, much of this from a tax exemption for the import and 
manufacture of equipment used for oil and gas exploration 
and production (“Repetro”) that was set to expire in 2020, but 
was renewed until 2040 (Inesc, 2022). 


@ The “Open Acreage” programme, a continuous offer of 
exploration blocks (MME, 2021b), was introduced in 2019 to 
attract private investments, expand exploration and produc- 
tion, and increase government revenues from the hydro- 
carbon sector (Barboza Mariano et al., 2022). As of 2022, 
permanent offering replaced regular bidding rounds for areas 
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Figure 3.14 


Historical (2005-2022) and projected oil and gas production for Brazil. Coal production is small (<O0.5 Ed/yr) and not shown. Sources: 
2023-2032 projections are from the 10-Year Energy Expansion Plan 2032 (MME & EPE, 2023): 2033-2050 projections are from the 
National Energy Plan 2050 (MME & EPE, 2020). Historical coal and oil data are from the Brazilian National Agency of Petroleum, Natural 
Gas and Biofuels (ANP, n.d.-b), and from the IEA (2023a) for gas. Brazil's gas production (as shown) does not include fractions that are 
re-injected, self-consumed, and flared, which accounts for around 50% of total production historically and is expected to account for 
52% of total production in 2023-2027 on average (ANP, n.d.-a); this average is applied to subsequent years. 
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with exploratory risks, enabling an acceleration of activity in 
the pre-salt region that accounts for a majority of Brazil's oil 
production (Diario Oficial da Unido, 2021). 


B® In 2021, the prior administration launched the New Natural 
Gas Market Program to spur the production, transport, and 
use of gas, with expected investments of about USD 10 bil- 
lion, largely in pipelines to connect users with offshore fields, 
where gas is currently reinjected to enhance oil recovery 
(Barboza Mariano et al., 2023). 


Government support for international 
fossil fuel production 


No support was identified. 


Policies and discourses on a managed 
wind-down of fossil fuel production 


State-controlled Petrobras stated that the company must 
prepare for an inevitable energy transition and will lead Bra- 
zil's shift to renewable energy, while keeping its oil and gas 
expansion on track (Frontini & Nogueira, 2023). Petrobras re- 
cently set up a new division responsible for energy transition 
and sustainability, which has raised expectations of a major 
pivot towards renewables (Chetwynd, 2023). 


The government has recently begun preparing for the decom- 
missioning of end-of-life oil and gas infrastructure through 
new regulations that provide guarantees and stimulate invest- 
ments to remediate abandoned wells and other exploration 
and production facilities (Barboza Mariano et al., 2023). 
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Policies and discourses supporting a 
just and equitable transition away from 
fossil fuel production 


While Brazil has relatively limited coal production, the coal 
mining and consumption industry still accounts for nearly USD 
1 billion in annual revenues and 20,000 direct and indirect 
jobs in the state of Santa Catarina (SIECESC, 2022). A legal 
framework issued in 2022 encompasses a just transition poli- 
cy while also extending the lifetime of the region's coal power 
generation from 2025 to 2040 (Diario Oficial da Unido, 2022). 


There are currently no official policies or discourses related 
to just transition in the oil and gas industry. The significant 
contribution to federal, state, and municipal government bud- 
gets, reaching USD 21.4 billion including royalties and windfall 
profit tax in 2022, highlights Brazil's fiscal dependency on 
fossil fuels (MME, 2020a, 2020b). The United Federation 

of Oil Workers is actively championing investments in new 

oil refining capacity and gas power as a means to generate 
high-quality jobs (FUP, 2021). 
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Kazakhstan 


Announced climate ambitions 


In 2016, Kazakhstan set an unconditional NDC target to re- 
duce GHG emissions to 15% below 1990 levels by 2030, and 
a conditional target of 25% below 1990 levels by 2030, sub- 
ject to international investment (Ministry of Ecology and Nat- 
ural Resources, 2023). In 2020, the government announced 

a goal of achieving carbon neutrality by 2060 (Government 

of the Republic of Kazakhstan, 2021). In February 2023, the 
government approved a strategy document that identified the 
transformations needed to achieve the carbon-neutrality goal 
(Government of the Republic of Kazakhstan, 2023b). 


Government views on domestic 
fossil fuel production 


Kazakhstan is a net exporter of fossil fuels (IEA, 2023a). The 
oil and gas sector is a significant part of Kazakhstan's econo- 
my, contributing nearly 20% of GDP in 2021 (National Bureau 
of Statistics Kazakhstan, 2023). The government seeks to 
increase domestic production and processing of gas and pet- 
rochemicals (Haidar, 2022). The country’s carbon-neutrality 
strategy states that the “decarbonization of the energy sector 
requires the use of natural gas as an intermediate fuel” and 
encourages the exploration of new gas fields (Government 

of the Republic of Kazakhstan, 2023b). The government has 
announced plans to increase shale gas production (Vladi- 
mirskaya, 2022). Additionally, the government is exploring the 
possibility of developing other unconventional reserves, such 
as shale oil (KAZENERGY, 2022; Official Information Source of 
the Prime Minister, 2022). 


Kazakhstan has the 10th-largest coal reserves in the world, 
estimated at about 29.4 billion tonnes across 49 deposits 
(KAZENERGY, 2021), and the government's carbon-neutrality 
strategy foresees continued production of coal (Govern- 


ment of the Republic of Kazakhstan, 2023b). Due to its high 
ash and sulfur content and low calorific value, Kazakh coal 
exports are not financially competitive, especially in mar- 
kets with stringent emission controls or coal standards, like 
the European Union (KAZENERGY, 2021; Ministry of Energy, 
2020). Instead, there are plans to invest in the production 
of high-value-added coal-based products and technologies, 
and in exploring alternative uses of coal such as in building 
materials or products to clean contaminated soil and water 
(Kuzekbay, 2021; Mannapbekov & Hampel-Milagrosa, 2021; 
Government of the Republic of Kazakhstan, 2023b). 


Plans and projections for domestic 
fossil fuel production 


The 2021 National Energy Report, produced by aconsortium 
of government agencies, projects oil and gas production to 
increase slightly in the near term before gradually declining 
after 2025, while coal production is projected to decline from 
2020 onwards, as shown in Figure 3.15 (KAZENERGY, 2021). 
These projections are broadly consistent with government 
production targets for 2026 of 115 million tonnes of coal, 99 
million tonnes of oil, and 35 Bom of commercial gas (Govern- 
ment of the Republic of Kazakhstan, 2022). 


The government plans to achieve a near-term increase in oil 
production by expanding production in mature fields and 
developing new fields. This involves significant investment in 
infrastructure and technology, including enhanced oil recov- 
ery techniques, as well as collaboration with foreign partners 
(Official Information Source of the Prime Minister, 2021). Ka- 
zakhstan exports nearly 80% of its oil via the Caspian Pipeline 
Consortium pipeline through the Russian Federation (KAZEN- 
ERGY, 2021; Reuters, 2023c). New plans focus on diversifying 
oil export routes across the Caspian Sea and China (Govern- 
ment of the Republic of Kazakhstan, 2023b). 
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Figure 3.15 


Historical (2005-2021) and projected coal, oil, and gas production for Kazakhstan. Sources: Projections are from the National Energy 
Report 2021 (KAZENERGY, 2021). The projected gas production (as shown) does not include fractions that are re-injected and used by 
producers, which is expected to account for around 50% of total gas production. Historical coal and gas data are from the IEA (2023a); 


historical oil data are from National Energy Report 2021. 
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Kazakhstan also plans to increase its gas exports to neigh- 
bouring countries such as China, though rapidly increasing 
domestic demand may see export volumes diverted to the 
local market (Satubaldina, 2023). Several investments in 
pipelines and processing facilities are planned by the national 
gas company, QazaqGaz, to support this growth, including 
the Beineu-Zhanaozen second line with a capacity of 5.8 Bom, 
and the Makat-Northern Caucasus gas pipeline with a capaci- 
ty of 13.1 Bem (Turan Times, 2023). 


Government support for domestic 
fossil fuel production 


@ The government provides incentives and direct subsidies 
for companies engaged in coal, oil, and gas production, in- 
cluding exemptions from value-added, income, and property 
taxes and other direct financial support such as accelerated 
depreciation and low-interest loans and grants. The gov- 
ernment also provides indirect subsidies such as access to 
infrastructure and social services (KAZENERGY, 2023; State 
Revenue Committee, 2023). 


B In 2023, the government introduced an enhanced model 
contract for hydrocarbon production that grants a package 
of fiscal and regulatory preferences designed to stimulate 
investment, including exemptions from taxes and export cus- 
toms duties (Ministry of Energy, 2023b; Satubaldina, 2023). 


@ The government invests in research and development 

to improve the efficiency and competitiveness of the fossil 
fuel industry (Government of the Republic of Kazakhstan, 
2023a). Companies are obliged to put 3% of production costs 


towards oil and gas research and development projects, 
including education and training programmes (Government 
of the Republic of Kazakhstan, 2017, 2018). 


Government support for international 
fossil fuel production 


No support was identified. 


Policies and discourses on a managed 
wind-down of fossil fuel production 


No such government policies or discourses were identified. 


Policies and discourses supporting a 
just and equitable transition away from 
fossil fuel production 


Kazakhstan's carbon-neutrality strategy notes that “the most 
important priorities for low-carbon development should be a 
just transition and job creation” (Government of the Republic 
of Kazakhstan, 2021). The strategy supports social protection 
measures and retraining programmes for workers who have 
lost their jobs in the fossil fuel industry and proposes retrain- 
ing in green jobs or assistance with developing green busi- 
nesses (Government of the Republic of Kazakhstan, 2023b). 
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Kuwait 


Announced climate ambitions 


Kuwait submitted a revised NDC in 2021, which included a 
pledge to cut GHG emissions to 7.4% below business-as-usu- 
al levels by 2035 (State of Kuwait, 2021a). At COP27 in No- 
vember 2022, the Government of Kuwait pledged to achieve 
carbon neutrality in the oil and gas sector by 2050, and the 
rest of the economy by 2060 (Kuwait News Agency, 2022). 


Government views on domestic 
fossil fuel production 


Oil is central to Kuwait's economy and the energy sector is 
under full state ownership. Kuwait holds around 7% of the 
world’s current proven reserves of oil (ITA, 2022). The oil 
industry accounts for about 90% of government revenue and 
95% of total exports (ITA, 2022). Kuwait's oil fields are aging 
and have struggled to attract investment (EIA, 2023a; Gnana, 
2022). Foreign investment in the oil and gas sector is prohibit- 
ed by Kuwaiti Law (WTO, 2012). Kuwait Vision 2035, launched 
in 2017, does not necessarily seek to reduce or move beyond 
oil dependence, but rather aims to diversify economic activity 
into non-oil sectors (State of Kuwait, 2021b). A priority for the 
Kuwait Oil Company — a subsidiary of state-owned Kuwait 
Petroleum Corporation (KPC) — is to increase gas produc- 
tion to meet local demand and reduce reliance on imported 
LNG (Al-Abdullah et al., 2020, pp. 8-9; Mohamed, 2022). KPC 
also aspires to achieve operational net-zero emissions by 
2050 (KPC, n.d.-b). 


Plans and projections for domestic 
fossil fuel production 


KPC plans to raise oil production capacity to 3.5 Mb/d by 
2025 and 4 Mb/d by 2035, maintaining the latter up to 2040 
(Gnana, 2022; KPC, n.d.-a). The KPC strategy also states a 
target for non-associated (but not total) gas production of 2 
billion cubic feet per day by 2040 (approximately 21 Bom/yr) 
(KPC, n.d.-a). According to the 2019 Kuwait Energy Outlook 
published by the Kuwait Institute for Scientific Research, total 
gas production is expected to increase by 57% between 2017 
and 2035, reaching around 27 Bem/yr (KISR, 2019, p. 48). 
Officials in 2022 announced plans to accelerate spending on 
oil production, exploration, and other projects, including new 
gas developments, between 2022 and 2025 as part of the 
Kuwait National Development Plan 2020-25 (State of Kuwait, 
2019; Zawya Projects, 2022). 


Government support for domestic 
fossil fuel production 


No information is publicly available on tax expenditures or 
other measures to support fossil fuel production in Kuwait. 


Government support for international 
fossil fuel production 


The Kuwait Foreign Petroleum Company (KUFPEC), a sub- 
sidiary of KPC, is engaged in the exploration, development, 
and production of crude oil and fossil gas outside Kuwait. In 
2021, KUFPEC was involved in 49 projects in 13 countries, 
produced its first oil from fields in Malaysia and Norway, and 
announced its largest-ever hydrocarbon discovery, a gas find 
in Malaysia (KUFPEC, 2021, pp. 10-19). 
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Figure 3.16 


Historical (2005-2021) and projected oil and gas production for Kuwait. No coal is produced. Sources: 2025, 2035, and 2040 oil 
production are assumed to scale with the respective increases in production capacity targets (Gnana, 2022; KPC, n.d.-a). 2025 and 2035 
gas production projections are from the 2019 Kuwait Energy Outlook published by the Kuwait Institute for Scientific Research (KISR, 
2019, p. 48). Historical data are from the IEA (2028a). 
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Policies and discourses on a managed 
wind-down of fossil fuel production 


No such government policies or discourses were identified. 


Policies and discourses supporting a 
just and equitable transition away from 


fossil fuel production 


No such government policies or discourses were identified. 
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Mexico 


Announced climate ambitions 


At COP27 in 2022, Mexico updated its NDC targets to a 35% 
unconditional, and 40% conditional GHG emissions reduction 
by 2030 relative to its baseline scenario, up from 22% and 
36%, respectively, in its prior NDC (INECC, 2020, 2022). For 
the unconditional pledge, a 30% reduction is to be achieved 
with national resources and the other 5% with already-agreed 
international finance for clean energy. 


Government views on domestic 
fossil fuel production 


The current Mexican administration has stated that it wants 
to expand oil and gas production in order to end fossil fuel im- 
ports and guarantee “energy sovereignty” for Mexico (Galea- 
na, 2023). Since 2018, government investment and infrastruc- 
ture packages have aimed at reversing declining production 
trends at Pemex (Calles Almeida et al., 2023), an SOE tha 
accounts for 97% of Mexico's oil and gas production. During 
the Major Economies Forum on Energy and Climate 2022, the 
government announced that Pemex would invest a total of 
USD 2 billion to reduce methane emissions from exploration 
and production by up to 98% by 2024 (Obrador, 2022). 


Plans and projections for domestic 
fossil fuel production 


The Ministry of Energy has not updated its longer-term oil 
and gas production projections last published in 2018, which 
are shown in Figure 3.17 (SENER, 2018a, 2018b). However, 
the National Commission for Hydrocarbons (CNH), an 
independent regulator, has provided quarterly nearer-term 
projections (Comisién Nacional de Hidrocarburos, 2022). 
Based on existing reserves and development plans, CNH 


has continuously revised its oil production projections down- 
wards, and gas production upwards, out to 2028. 


Government support for domestic 
fossil fuel production 


® Starting in 2022, the government reduced Pemex's shared 
utility tax from 52% to 40%, a further decrease from 65% 
prior to 2020 (SHCP, 2021). The tax reduction amounts to an 
estimated subsidy of MXN 83 billion in 2021 (USD 4.1 billion) 
(OECD, 2023b). 


Overall, tax expenditures for oil and gas production totalled 
MXN 158 billion (USD 7.8 billion) in 2021 (OECD, 2023b). 


B® In 2021, the federal government injected capital of USD 3.5 
billion to strengthen Pemex’s finances (SHCP, 2021). 


Government support for international 
fossil fuel production 


No data were found to suggest support for production in 
other countries. Pemex does, however, invest in midstream 
activity, and spent USD 596 million to purchase ownership in 
the Deer Park refinery in Houston, US in 2022 (EIA, 2023c). 


Policies and discourses on a managed 
wind-down of fossil fuel production 


No such government policies or discourses were identified. 


Policies and discourses supporting a 
just and equitable transition away from 
fossil fuel production 


No such government policies or discourses were identified. 
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Figure 3.17 


Historical (2005-2021) and projected oil and gas production for Mexico. Coal production is small (<0.5 Ed/yr) and not shown. 
Sources: 2018-2032 production projections under two scenarios, “maximum” and “minimum”, are reported in the 2018 outlook 
(SENER, 2018a, p. 71, 2018b, p. 60). Since these documents have not been updated since 2018, we apply the projected changes 
under each scenario to the 2021 historical oil and gas production values to estimate 2022-2032 production projections. Historical 


data are from the IEA (2023a). 
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Nigeria 


Announced climate ambitions 


Nigeria’s updated NDC, submitted in 2021, targets an un- 
conditional GHG emission reduction of 20% below a busi- 
ness-as-usual baseline projection by 2030, and a 47% reduc- 
tion conditional on international support (Federal Ministry of 
Environment, 2021). The 2021 Climate Change Act of Nigeria 
sets a target for net-zero GHG emissions between 2050 and 
2070 (Government of Nigeria, 2021). Later in 2021, at COP26, 
the President of Nigeria committed to achieving net-zero 
emissions by 2060 (The State House, 2021). 


Government views on domestic 
fossil fuel production 


Nigeria has long been Africa's largest oil producer and has 
the second-largest oil reserves in Africa, after Libya (OPEC, 
2022). The Government of Nigeria considers oil and gas a 
mainstay of the economy, as it contributes approximately 
40% of the federal government's revenue and 85-90% of ex- 
port earnings (Central Bank of Nigeria, 2023a). However, the 
petroleum industry represents only 6% of GDP (Central Bank 
of Nigeria, 2023b). 


With significant gas reserves amounting to 209 trillion cubic 
feet as of January 2023 (Addeh & Uzoho, 2023), the govern- 
ment declared 2020-2030 as the “decade of gas”, during 
which gas would serve as a major generator of revenue and 
jobs (GECF, 2021). Nigeria’s Energy Transition Plan (ETP) 
“recognizes the role natural gas must play as a transition fuel 
on the path to net zero” (ETP, 2022). Government initiatives 
aim to reduce the GHG emissions intensity of oil and gas pro- 
duction, including though the implementation of regulations 
to reduce flaring and industry guidelines on reducing fugitive 
methane emissions (Federal Government of Nigeria, 2018; 
NUPRGC, 2022). 


There is growing interest in exporting coal to Europe as a 
result of the war in Ukraine (Ezeugwu, 2022). The government 
signalled a return to coal exploration in 2023 through the sale 
of new coal blocks held by state-owned Nigerian Coal Corpo- 
ration (New Telegraph, 2023). 


Plans and projections for domestic 
fossil fuel production 


Nigeria's crude oil production declined between 2020 and 
2022 due to oversupply in the industry and damage to oil 
infrastructure in the Niger Delta, with daily production falling 
below 1 Mb/d, the lowest level since 1983 (Addeh, 2023; IEA, 
2023a). Following the adoption of new security measures 

by the federal government, official production increased to 
1.4 Mb/d in the first quarter of 2023 (Akpan, 2023; Elumoye 
et al., 2023). According to Nigeria Agenda 2050, a national 
development plan released in May 2023, oil production is 
projected to reach 2.4 Mb/d by 2025, decline to 2 Mb/d by 
2030 and then to 1 Mb/d by 2050 (Federal Government of 
Nigeria, 2023). However, the government has also signalled 
amore ambitious oil production target of 4 Mb/d by 2030 
(Ndwaru, 2022). 


Nigeria Agenda 2050 also foresees a ramp-up of domestic 
gas production, approximately doubling by 2030 and increas- 
ing fourfold by 2050, compared to 2020 levels (Federal Gov- 
ernment of Nigeria, 2023). The Ajaokuta-Kaduna-Kano gas 
pipeline from Nigeria's gas-rich east to the north of the coun- 
try is under construction, and is part of a proposed trans-Sa- 
haran pipeline, which, if built, would enable gas exports to 
Europe (Mojjido, 2023). 
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Figure 3.18 


Historical (2005-2021) and projected oil and gas production for Nigeria. Coal production is small (<0.5 Ed/yr) and not shown. Projections 
are from the Nigeria Agenda 2050 plan (Federal Government of Nigeria, 2023). The projected gas production (as shown) does not include 
fractions that are re-injected and used by producers and flared, which accounted for around 25% of total production in 2020 and is 
expected to reduce to 20% by 2050 according to Nigeria Agenda 2050. Historical data are from the IEA (2023a). 
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Government support for domestic 
fossil fuel production 


B® In 2021, the government signed the Petroleum Industry Act 
(PIA) into law (Federal Government of Nigeria, 2021) to reform 
the governance and regulation of the petroleum industry and 
encourage investment in fossil fuels. The PIA commercializes 
the Nigerian National Petroleum Corporation (NNPC), codifies 
transparency, accountability, and good governance over fossil 
fuel resources, and allocates funds towards developing host 
communities where fossil fuels are produced. The PIA also 
establishes a fund to support exploration in frontier basins 
using a portion of leasing rents and NNPC’s profits (Federal 
Government of Nigeria, 2021). It also provides tax holidays of 
up to 10 years for midstream gas operations and lowers the 
maximum tax rate on profits from upstream oil and gas op- 
erations from 85% to 60%. For companies operating in deep 
offshore areas, the maximum tax rate is even lower at 30% 
(PwC Nigeria, 2021). 


® No other information is publicly available on tax expendi- 
tures or other measures to support fossil fuel production 
in Nigeria. 


2010 2020 2030 2040 2050 


Government support for international 
fossil fuel production 


No support was identified. 


Policies and discourses on a managed 
wind-down of fossil fuel production 


No such government policies or discourses were identified. 


Policies and discourses supporting a 
just and equitable transition away from 
fossil fuel production 


A key objective of Nigeria's ETP is to promote a “fair, inclusive 
and equitable energy transition in Africa that will include gas 
as a ‘transitionary fuel” (ETP, 2022). The Initiative for Climate 
Action Transparency in partnership with Nigeria’s Federal 
Ministry of Labour and Productivity seeks to implement the 
Just Transition and Gender Initiative that includes a focus on 
the energy sector (ICAT, 2023). 
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Colombia 


Announced climate ambitions 


Colombia's updated NDC, submitted in 2020, pledged not 

to emit more than 169.44 MtCOzeq by 2030 (Government of 
Colombia, 2020). This is equivalent to a 51% emissions reduc- 
tion from a revised 2030 reference scenario, compared toa 
20% reduction in the first NDC (UNDP, 2022). In December 
2021, Colombia enshrined a 2050 net-zero GHG emissions 
target into law (Congreso de Colombia, 2021b). 


Government views on domestic 
fossil fuel production 


The extractive sector, which is dominated by fossil fuels, ac- 
counts for almost 11% of government revenues and over 50% 
of the country’s export earnings (EITI, 2020; Moloney, 2022; 
Portafolio, 2023). Colombia generally exports more than 90% 
of its produced coal, which accounted for about 13% of total 
exports in 2020 (NMA, 2022). In 2022, Colombia's newly 
elected administration announced that it will not approve any 
new oil and gas exploration licenses (Taylor, 2023). However, 
there is some uncertainty about the country’s future energy 
policy direction (Moloney, 2023; Paula Rubiano A., 2022). For 
example, the Ministry of Finance has stated that the country 
remains open to new oil and gas projects, and the govern- 
ment’s strategy for advancing a just and sustainable energy 
transition includes plans for continued exploration and pro- 
duction of oil and gas to ensure energy self-sufficiency (MME, 
2023b; Taylor, 2023). However, the Ministry of Mines and 
Energy has reaffirmed the exploration ban and indicated that 
pilot fracking projects would also be halted (Forbes, 2023). 


Plans and projections for domestic 
fossil fuel production 


Colombia's draft 2022-2052 National Energy Plan, which 
was being finalized as of August 2023, presents scenarios of 


coal, oil, and gas production based on varying estimates of 
reserves and resources, with Scenario 1 having the “greatest 
certainty” (UPME, 2023). These production scenarios are one 
of many elements that inform five different energy scenari- 

os presented in the plan. As shown in Figure 3.19, under the 
“Actualizacion” (updated) energy scenario featuring fossil fuel 
production Scenario 1, coal production is projected to more 
than double between 2021 and 2035, before declining by 
around 70% by 2050. Oil and gas production are expected 

to decline by 67% and 45%, respectively, between 2021 and 
2050. Colombia's oil and gas production have fallen steadily 
since 2013 due to a combination of factors, including low suc- 
cess rates in exploration, instability in oil-producing regions, 
and reduced oil demand during the COVID-19 pandemic (ACI- 
PET, 2016; Smith, 2020; Tarazona, 2022). 


Government support for domestic 
fossil fuel production 


® Colombia provides subsidies through tax expenditures 
and budgetary transfers to coal, oil, and gas production that 
totalled COP 2.3 billion (USD 610 million) in 2021 (OECD, 
2023b). About 52% of this value goes toward public funding 
of Colombia's National Hydrocarbons Agency (OECD, 2023a). 


® Colombia provides tax incentives for non-conventional 
energy projects, including blue hydrogen, which indirectly 
provides tax benefits for coal and gas production (Congreso 
de Colombia, 2021a; MME, 2021a). 


State ownership of Ecopetrol, Colombia's largest oil com- 
pany, is 88.49% (Ecopetrol, 2022a). Ecopetrol has committed 
to investing USD 17-20 billion between 2022 and 2024, with 
69% of this investment going towards domestic and interna- 
tional oil and gas exploration and production projects, and an- 
nual investments of about USD 5.2-6 billion continuing until 
at least 2040 (Ecopetrol, 2022b). 
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Figure 3.19 


Historical (2005-2021) and projected coal, oil, and gas production for Colombia. Sources: Projections are from the draft 2022-2052 
National Energy Plan (UPME, 2023). Five different energy scenarios are presented: Actualizacion (Ac); Modernization (Md); Inflection (In); 
Disruption (Di); and Transition (Tr). (The Ac and Md scenarios overlap for oil and gas, while the Di and Tr scenarios have the same fossil 


fuel production projections.) Historical data are from the IEA (2023a). 
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Government support for international 
fossil fuel production 


Ecopetrol’s planned investments include USD 1.87 billion by 
2024 in the US's Permian basin and an unspecified amount in 
Brazil (Ecopetrol, 2022b, 2022c). 


Policies and discourses on a managed 
wind-down of fossil fuel production 


As of August 2023, the current administration's pledge to ban 
new oil and gas exploration projects was not yet reflected in 
adopted policy or legislation (Forbes, 2023). Instead, recent 
efforts have focused on reviewing existing contracts and im- 
plementing measures to improve resource recovery efficien- 
cy (MME & ANH, 2022). The Congress of Colombia recently 
dropped a proposal to ban new open-pit coal mines from 

the country’s latest National Development Plan (DNP, 2023). 
In May 2023, the Senate of Colombia approved a bill to ban 
fracking; this bill is currently pending review and approval by 
Congress (Congreso de Colombia, 2022). 


The Colombian administration has called for multinational 
banks to stop financing fossil fuels (Echeverria, 2022). In 
August 2023, Colombia signed on to the Beyond Oil and Gas 
Alliance (BOGA) as a “Friend of BOGA”, making it the largest 
fossil fuel producer to join BOGA to date, and the only coun- 
try out of the 20 profiled here to sign on to an international 
initiative focused on phasing out fossil fuel production 
(MME, 2023d).2° 
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Ecopetrol has committed to reaching net-zero emissions in 
2050 from its oil and gas production activities and aims to 
reduce its total emissions (including those from the combus- 
tion of its produced fossil fuels) by 50% by 2050 (Ecopetrol, 
2023). However, none of these commitments translate to a 
planned reduction in production. 


Policies and discourses supporting a 
just and equitable transition away from 
fossil fuel production 


In recent years, the concept of a just energy transition has 
appeared in many government discourses. For example, Co- 
lombia's updated NDC included a commitment to develop a 
just energy transition for workers (Government of Colombia, 
2020), and the latest four-year National Development Plan 
aims to accelerate a just energy transition by using financial 
surpluses from coal and oil production to fund alternative 
sectors leading to a greener economy (DNP, 2023). The con- 
cept of a just energy transition is also reiterated throughout 
the draft 2022-2052 National Energy Plan (UPME, 2023). 
However, concrete policies and implementation are still lack- 
ing. According to the Ministry of Mines and Energy, a detailed 
just energy transition roadmap will be released in February 
2024 (MME, 2023a). The roadmap is keenly anticipated by 
civil society, especially in light of the country’s high fiscal and 
economic dependency on fossil fuels and the socioeconomic 
and environmental impacts resulting from the abrupt closure 
of two major coal mines in 2020 (Paula Rubiano A., 2022; 
Tarazona, 2023; Yanguas-Parra et al., 2021). 


°° There are three BOGA membership levels: Core Members, Associate Members, and Friends of BOGA (see https://beyondoilandgasalliance.org/who-we-are/). 
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United Kingdom of Great Britain and Northern Ireland (UK) 


Announced climate ambitions 


In its latest NDC, the UK committed to reducing GHG emis- 
sions to at least 68% below 1990 levels by 2030 (UK Gov- 
ernment, 2022, p. 1). The country has also established legally 
binding targets of reducing GHG emissions by around 77% 
by 2035 and achieving net-zero by 2050 (UK BEIS, 2019; UK 
Government, 2021b) 2° 


Government views on domestic 
fossil fuel production 


The Uk’s oil and gas policy is governed by a statutory duty 

to “maximise economic recovery” (UK Public General Acts, 
1998). To meet this principal objective, the relevant authority, 
the Oil and Gas Authority — now known as the North Sea 
Transition Authority (NSTA) — develops a strategy on a four- 
year cycle, including obligations for the oil and gas industry. 
In its latest strategy, the NSTA placed, alongside the principal 
objective, a requirement for the industry to assist the govern- 
ment in meeting the 2050 net-zero target (OGA, 2021). This 
includes halving production-based emissions by 2030 com- 
pared to a 2018 baseline, and broader initiatives to support 
CCUS and the development of hydrogen production (UK BEIS 
& OGA, 2021). The government considers continued domes- 
tic oil and gas production as key to its energy security (UK 
DESNZ, 2023), and consistent with its net-zero ambition (En- 
vironmental Audit Committee, 2023, p. 14; UK BEIS, 2022a). 
However, the government's own Climate Change Committee 
has stated that “Expansion of fossil fuel production is not in 
line with Net Zero” (UK CCC, 2023, p. 15). 


Coal production in the UK has been in decline for many years; 
demand has plummeted as the UK government aims to phase 
out unabated coal use in power generation by October 2024 
(UK BEIS, 2021c). Nevertheless, the government approved a 
major new coal mine in 2022, the first in over 40 years, which 


is intended to supply coal for the steel industry in the UK and 
abroad (UK DLUHC, 2022). This project has faced significant 
opposition by civil society on climate grounds (BBC News, 
2023: Friends of the Earth, 2023). 


Plans and projections for domestic 
fossil fuel production 


The NSTA’s oil and gas production projections as of Febru- 
ary 2023 are shown in Figure 3.20 (NSTA, 2023). Compared 
to prior projections (NSTA, 2021), UK oil and gas production 
are now projected to drop faster between 2021 and 2040, 
by 69% and 82%, respectively (compared to 58% and 70% 
previously). However, previous projections by the NSTA have 
underestimated actual production in subsequent years (Hall, 
2019, pp. 18-22), and there are limited details on how these 
projections are developed (NSTA, 2022a).?” The UK govern- 
ment has argued that the NSTA’s estimated annual decline 
rates in oil and gas production are consistent with the coun- 
try’s net-zero goal and with 1.5°C-aligned global reduction 
pathways as estimated in the 2021 Production Gap Report 
and other studies (UK BEIS, 2022c, pp. 464-465). 


Government support for domestic 
fossil fuel production 


B® In 2021, the UK provided tax expenditures for oil and gas pro- 
duction totalling GBP 2 billion (USD 2.8 billion) (OECD, 2023b). 


® Inrecent years, profits from oil and gas production have 
been subject to a “ring fence corporation tax” at an effective 
rate of 40% (Seely, 2023). This constitutes one of the lowest 
oil and gas tax and royalty regimes in the world, with the 
global average at 70% (Graham, 2022). 


B In 2022, the government brought in an Energy Profits Levy 
of 25%. This additional but temporary windfall tax on oil and 
gas company profits was then increased to 35% in January 
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Figure 3.20 


Historical (2005-2022) and projected oil and gas production for the UK. Coal production is small (<0.5 Ed/yr) and not shown. 
Sources: Historical data and projections are from the North Sea Transition Authority’s February 2023 oil and gas production 


projections (NSTA, 2023). 
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2023, and was set to remain in place until 2028 (UK HMRC, 
2022). However, the levy comes with a generous tax relief for 
investments in new oil and gas fields; for every British pound 
invested, just over 91% is returned in tax relief (Graham, 2022). 


B® In 2022-2023, the UK opened new licensing rounds for 

oil and gas exploration and expansion in the North Sea with 
more than 100 awards expected (NSTA, 2022b). The gov- 
ernment argued that this would boost the country’s energy 
security and economy, and is not in conflict with the country’s 
net-zero goal (NSTA, 2022b). 


B® Between 2023 and 2063, the UK will provide an esti- 
mated GBP 12,7 billion (USD 15.6 billion) in tax relief to oil 
and gas companies for the GBP 40 billion (USD 49 billion) 
cost of decommissioning offshore infrastructure (UK Gov- 
ernment, 2023). 


Government support for international 
fossil fuel production 


Effective from March 2021, the UK government issued a poli- 
cy of no longer providing “new direct financial or promotional 
support for the fossil fuel energy sector overseas’, including 
support provided by UK Export Finance (UKEF) (UK BEIS, 
2021a, p. 4). Unabated gas generation and associated infra- 
structure may still receive support if certain conditions are 
met (UK BEIS, 2021a, p. 7). The UKEF financing of up to USD 
1.15 billion for the Mozambique LNG project was approved 

in 2020 (UK Export Finance, 2021). The UK also signed onto 
the Glasgow Statement pledging to end international public 
financing for unabated fossil fuel projects at COP26 (UK Gov- 
ernment, 2021a). 
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Policies and discourses on a managed 
wind-down of fossil fuel production 


The current government's position is that “continued oil and 
gas licensing is not inherently incompatible with the Uk’s 
climate objectives” (UK BEIS, 2022a, p. 3). This position was 
established following a review in late 2020 (UK BEIS, 2020), 
and again following a public consultation on designing a 
“climate compatibility checkpoint” launched in late 2021 (UK 
BEIS, 2021b). The initially proposed checkpoints included 
emissions from both production- and consumption-based 
activities, as well as a consideration of the “global production 
gap” (UK BEIS, 2021b, p. 24). Ultimately, the checkpoint tests 
focused on production-based emissions only and became an 
“informative” rather than a “deterministic” process, meaning 
a licensing round could be permitted even if the tests were 
not met (UK BEIS, 2022a, 2022b). Therefore, this report has 
found no evidence that the UK government is actively winding 
down oil and gas production. 


Policies and discourses supporting a 
just and equitable transition away from 
fossil fuel production 


The North Sea Transition Deal, a partnership between the UK 
government and the oil and gas sector published in March 
2021, highlighted that it will invest in skills and job training ori- 
ented around CCS and hydrogen, complementing continued 
oil and gas production (UK BEIS & OGA, 2021). The devolved 
government for Scotland, where most of the Uk’s oil and gas 
sector is located, established a Just Transition Commission in 
2018 to support “a net zero and climate resilient economy ina 
way that delivers fairness and tackles inequality and injustice” 
(Scottish Government, n.d.). 


6 The UK's Sixth Carbon Budget codified a target to reduce GHG emissions to 965 MtCO,eq between 2033-2037. This means that emissions (including from international aviation 


and shipping) will be about 77% lower in 2035 than in 1990. 


2’ The NSTA publishes projections of domestic oil and gas production out to 2050 twice a year to inform the Office for Budget Responsibility’s fiscal forecasts. The extent to which 
new licensing rounds, such as that launched in 2022 (NSTA, 2022a), and other fiscal measures that have been considered in the projections are unclear. The NSTA’s description 
notes that “projections are not modelled but, instead, are based on informed judgement”; production projections for the next five years are more carefully developed, after 
which compound annual decline rates of 6% and 9% are applied to oil and gas respectively. 
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Germany 


Announced climate ambitions 


The Government of Germany amended its Climate Change 
Act to establish legally binding targets of carbon neutrality 
by 2045 and GHG emission reductions of at least by 65% by 
2030, relative to 1990 levels, following a ruling by Germany's 
Federal Constitutional Court in 2021 (IEA, 2022d). 


Government views on domestic 
fossil fuel production 


Germany closed down its last hard coal mine in 2018, but re- 
mains the world’s second-largest producer of lignite, the most 
carbon-intensive type of coal, after China (BGR, 2022). Itis a 
relatively marginal producer of oil and gas (IEA, 2023a), with 
modest and dwindling reserves (OECD, 2023b). Hydraulic 
fracturing (“fracking”) of unconventional oil and gas deposits 
was banned in 2017 (Government of Germany, 2017). 


The 2020 Coal Phase-out Act states that coal-fired power 
generation will end in 2038 at the latest (Government of Ger- 
many, 2020); in 2021, the current government agreed to “ide- 
ally” bring this date forward to 2030 (Government of Germa- 
ny, 2021). In response to the 2022-2023 global energy crisis, 
the government amended certain laws to temporarily delay 
some short-term coal generation phase-out deadlines, but did 
not change its long-term goals. For example, the Replacement 
Power Plant Availability Act allowed for a delayed closure of 
certain hard-coal-fired power plants and the re-activation of 
both hard-coal- and lignite-powered power plants from the 
grid reserve until 31 March 2024 (Government of Germany, 
2022). An amendment to the Coal Phase-out Act delayed 

the retirement of 1.2 gigawatts (GW) of lignite-fired power 
plants from 2022 until 31 March 2024 and, at the same time, 
brought the coal phase-out in the western lignite mining 


region forward from 2038 to 2030 (for 3 GW of lignite-fired 
power plants) (Enerdata, 2022). These measures helped to 

replace some Russian gas imports; nevertheless, Germany's 
domestic coal consumption remains in structural decline. 


Although Germany's Coal Phase-out Act does not explicit- 

ly address production, it has strong implications for lignite 
mining, given that the country consumes all of its produced 
lignite (IEA, 2023a) and that Germany's open-pit lignite mines 
and power plants work in tandem (BMWK, 2023a). It is also 
worth noting that in response to the energy crisis, the govern- 
ment took steps to accelerate the energy transition, including 
raising the target for the share of renewables in the power 
sector from 65% to 80% by 2030 (Goverment of Germany, 
2022a). This will structurally reduce the share of fossil fuels in 
the energy mix, and thus the need for their production, espe- 
cially in the case of lignite. 


Plans and projections for domestic 
fossil fuel production 


Figure 3.21 shows the projected declines in Germany’s lignite 
coal, oil, and gas production to 2030 based on the “climate 
action plan” scenario consistent with Germany achieving 
carbon neutrality by 2050, as published in the Integrated Na- 
tional Energy and Climate Plan (NECP) adopted in June 2020 
(BMWK, 2020). These do not yet reflect recent policies, such 
as more ambitious climate and energy targets in Germany 
and the EU. For example, reforms of the EU Emissions Trading 
Scheme are likely to significantly increase the price of coal 
beyond 2030 (European Council, 2023), creating enabling 
conditions for an earlier coal phase-out. A final version of 

the new NECP is expected in 2024. 
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Figure 3.21 


Historical (2005-2021) and projected coal, oil, and gas production for Germany. Sources: Projections are from the “climate action plan 
scenario” from the 2020 Integrated National Energy and Climate Plan (BMWK, 2020). Historical data are from the IEA (2023a). 


EJ/yr Coal Mt/yr Ed/yr Oil Mb/d EJ/yr Gas Bem/yr 
= ; = 
| | 250 80 
| | 10 
2X0} -l| 2.0 _| 2.0 
L 200 
0.8 | 60 
is) LS i oye| 
| 150 
_ 0.6 
_ 40 
Om Om 1.0 4 
L 100 04 
| 20 
05 - ene Foss esac 
—_ 
OO = 10 (Oyo) J 0} 0.0 1 0) 


2010 2020 2030 2040 2050 


Government support for domestic 
fossil fuel production 


B® Lignite coal producers benefit from mining royalty and 
water fee exemptions, amounting to EUR 49.5 million (USD 
58.5 million) in 2021 (OECD, 2023b). 


B® The rehabilitation and clean-up of abandoned open-pit 
coal mines is an expensive and long-term process, and these 
financial liabilities have often fallen to the state and federal 
governments of Germany, including for mines that were 
closed over a century ago (Oko-Institut, 2022; robb24, 2023). 
The federal government is spending around EUR 266 million 
(USD 306 million) annually to help rehabilitate lignite mining 
sites in Eastern Germany (OECD, 2023b). 


® The government is also financing early retirement pay- 
ments for hard coal miners and other assistance in North- 
Rhine Westphalia, home to most of Germany's traditional 
coal-mining areas; the total value in 2021 is estimated to be 
EUR 606 million (USD 697 million) (OECD, 2023b). 


Government support for international 
fossil fuel production 


™ Germany’s export credit agency (Hermes Cover), the 
German development bank (KfW), and the German Invest- 
ment and Development Corporation jointly invested USD 2.8 
billion a year in public finance for fossil fuels in 2019-2021 
(O'Manique et al., 2022). It is unclear how much of this invest- 
ment went towards upstream projects. KfW does not invest 
in coal projects and limits investment in upstream oil and gas, 
but has stated that up to one-third of its energy investment 
may go to fossil gas until 2030 (E3G, 2022). Hermes Cover’s 
latest policies exclude new coal plants and oil production 
with routine flaring (BMWK, 2023b). 


B® At COP26 in 2021, Germany signed onto the Glasgow 
Statement pledging to end international public financing for 
unabated fossil fuel projects by the end of 2022 (UK Govern- 
ment, 2021a). However, a draft policy released by Germany’s 
export credit agency in July 2023 indicates that the agency 


T =e Al aE t 
2010 2020 2030 2040 2050 


all. 


2010 2020 2030 2040 2050 


plans to continue supporting the development of new gas 
fields and related transport facilities until 2025 when justified 
by national security and in compliance with the Paris Agree- 
ment targets (BMWK, 2023b; Civillini, 2023b). 


@ In light of Europe's efforts to phase out gas imports from 
the Russian Federation and given Germany's high gas depen- 
dency, the government views ensuring the short- to medi- 
um-term availability of gas on the global market as crucial for 
energy security, and has recently pushed for continued public 
investment in the gas sector by the G7 countries (Mooney 

et al., 2023). The government also plans to build more LNG 
import terminals than any other EU country, spending at least 
EUR 9.8 billion (USD 11.3 billion) between 2022 and 2038 
Kedzierski, 2023). Along with seeking long-term supply 
contacts, this buildout of new terminals indirectly encourages 
international gas production, as it signals long-term demand 
to producers. 


Policies and discourses on a managed 
wind-down of fossil fuel production 


Germany’s Coal Phase-out Act commits to ending coal-fired 
power generation by 2038 at the latest. The government is 
supporting the affected regions (see below). 


Policies and discourses supporting a 
just and equitable transition away from 
fossil fuel production 


In 2019, the Commission for Growth, Structural Change and 
Employment made a proposal to phase out coal by 2035 or 
2038 along with conditions for a just transition, with minimal 
socioeconomic fallout and based on collective agreements 
and societal acceptance. Upon its recommendation, the 
government committed EUR 40 billion (USD 42 billion) to 
managing the transition of coal regions, targeting employment 
(supporting workers through training and early retirements) 
and a move towards a more sustainable economy, as well as 
compensating operators (Goverment of Germany, 2023). 


Production Gap: 2023 Report 85 


86 The Production Gap: 2023 Report 


References: Chapter 1 


Al Jaber, S. A. (2023). COP28 UAE Letter to Parties. 
https://www.cop28.com/en/letter-to-parties 


Alkousaa, R. (2023, June 8). COP28 president says fossil fuels 
phasedown is inevitable. Reuters. https://www.reuters.com/ 
business/environment/cop28-president-says-fossil-fuels- 
phasedown-is-inevitable-2023-06-08/ 


Bousso, R., & Adomaitis, N. (2023, July 3). Oil giants drill deep as 
profits trump climate concerns. Reuters. 
https://www.reuters.com/sustainability/climate-energy/oil- 
giants-drill-deep-profits-trump-climate-concerns-2023-07-03/ 


Brower, D. (2022, March 7). Oil price rises to highest level since 
2008 on talk of Russia oil sanctions. Financial Times. 
https://www.ft.com/content/30b22986-85fd-450f-9e62- 
22b4fc61122c 


Civillini, M. (2023, July 24). G20 divisions over key climate goals 
pile pressure on Cop28 hosts. Climate Home News. 
https://www.climatechangenews.com/2023/07/24/g20- 
divisions-over-key-climate-goals-piles-pressure-on-cop28-hosts/ 


Clark, C. J., Johnson, N. P., Soriano, M., Warren, J. L., Sorrentino, 
K. M., Kadan-Lottick, N. S., Saiers, J. E., Ma, X., & Deziel, N. C. 
(2022). Unconventional Oil and Gas Development Exposure and 
Risk of Childhood Acute Lymphoblastic Leukemia: A Case-Con- 
trol Study in Pennsylvania, 2009-2017. Environmental Health 
Perspectives, 130(8), 087001. https://doi.org/10.1289/EHP11092 


CSO Equity Review. (2021). A Fair Shares Phase Out: A Civil 
Society Equity Review on an Equitable Global Phase Out of 
Fossil Fuels. http://civilsocietyreview.org/report2021/ 


Cushing, L. J., Vavra-Musser, K., Chau, K., Franklin, M., & John- 
ston, J. E. (2020). Flaring from Unconventional Oil and Gas 
Development and Birth Outcomes in the Eagle Ford Shale in 
South Texas. Environmental Health Perspectives, 128(7), 077003. 
https://doi.org/10.1289/EHP6394 


Donaghy, T. Q., Healy, N., Jiang, C. Y., & Battle, C. P. (2023). Fossil 
fuel racism in the United States: How phasing out coal, oil, and 
gas can protect communities. Energy Research & Social Science, 
100, 103104. https://doi.org/10.1016/j.erss.2023.103104 


Dubash, N. K. (2023). The G20 should forge a pact to support 
nations’ shifts to a low-carbon future. Nature, 679, 9. 
https://doi.org/10.1038/d41586-023-02208-1 


Erickson, P., & Lazarus, M. (2018). Would constraining US 
fossil fuel production affect global CO2 emissions? A case 
study of US leasing policy. Climatic Change, 150, 29-42. 
https://doi.org/10.1007/s10584-018-2152-z 


Forster, P. M., Smith, C. J., Walsh, T., Lamb, W. F., Lamboll, R., 
Hauser, M., Ribes, A., Rosen, D., Gillett, N., Palmer, M. D., Rogellj, 
J., von Schuckmann, K., Seneviratne, S. |., Trewin, B., Zhang, X., 
Allen, M., Andrew, R., Birt, A., Borger, A., ... Zhai, P. (2023). Indica- 
tors of Global Climate Change 2022: Annual update of large- 
scale indicators of the state of the climate system and human 
influence. Earth System Science Data, 15(6), 2295-2327. 
https://doi.org/10.5194/essd-15-2295-2023 


Friedlingstein, P., O'Sullivan, M., Jones, M. W., Andrew, R. M., 
Gregor, L., Hauck, J., Le Quéré, C., Luijkx, |. T., Olsen, A., Peters, G. 
P., Peters, W., Pongratz, J., Schwingshackl, C., Sitch, S., Canadell, 
J. G., Ciais, P., Jackson, R. B., Alin, S. R., Alkama, R., ... Zheng, B. 
(2022). Global Carbon Budget 2022. Earth System Science Data, 
14(11), 4811-4900. https://doi.org/10.5194/essd-14-4811-2022 


Frynas, J. G., & Buur, L. (2020). The presource curse in Africa: 
Economic and political effects of anticipating natural resource 
revenues. The Extractive Industries and Society, 7(4), 1257-1270. 
https://doi.org/10.1016/j.exis.2020.05.014 


Gaventa, J. (2021). The failure of “gas for development” - Mozam- 
bique case study. E3G. https://www.e3g.org/publications/the- 
failure-of-gas-for-development-mozambique-case-study/ 


Global Witness. (2022). Decade of defiance: Ten years of report- 
ing land and environmental activism worldwide. 
https://www.globalwitness.org/en/campaigns/environmental- 
activists/decade-defiance/ 


Gonzalez, D. J. X., Nardone, A., Nguyen, A. V., Morello-Frosch, R., 
& Casey, J. A. (2023). Historic redlining and the siting of oil and 
gas wells in the United States. Journal of Exposure Science & 
Environmental Epidemiology, 33, 76-83. 
https://doi.org/10.1038/s41370-022-00434-9 


IEA. (2022). World Energy Outlook 2022. International Energy 
Agency. https://www.iea.org/reports/world-energy-outlook-2022 


IEA. (2023a). CCUS Projects Explorer [dataset]. International 
Energy Agency https://www.iea.org/data-and-statistics/da- 
ta-tools/ccus-projects-explore 


IEA. (2023b). Global EV Outlook 2023. International Energy 
Agency. https://www.iea.org/reports/global-ev-outlook-2023 


IEA. (2023c). Russia's War on Ukraine. International Energy 
Agency. https://www.iea.org/topics/russias-war-on-ukraine 


IEF & S&P Global. (2023). /EF Upstream Oil and Gas Investment 
Outlook Report. International Energy Forum & S&P Global Com- 
modity Insights. https://www.ief.org/focus/ief-reports/ 
upstream-investment-report-2023 


IPCC (Ed.). (2022). Climate Change 2022—Mitigation of Climate 
Change: Working Group II! Contribution to the Sixth Assessment 
Report of the Intergovernmental Panel on Climate Change. 
Cambridge University Press. 
https://doi.org/10.1017/9781009157926 


IPCC. (2023). IPCC AR6 Synthesis Report: Summary for Policy- 
makers. Intergovernmental Panel on Climate Change. 
https://report.ipcc.ch/ar6syr/pdf/IPCC_AR6_SYR_SPM.pdf 


Kartha, S., Caney, S., Dubash, N. K., & Muttitt, G. (2018). Whose 
carbon is burnable? Equity considerations in the allocation of a 
“right to extract.” Climatic Change, 150, 117-129. 
https://doi.org/10.1007/s10584-018-2209-z 


Liu, Z., Deng, Z., Davis, S., & Ciais, P. (2023). Monitoring global 


carbon emissions in 2022. Nature Reviews Earth & Environment, 
4, 205-206. https://doi.org/10.1038/s43017-023-00406-z 


Production Gap Report 2023 87 


References: Chapter 1 (cont.) 


Mei, D., Prasad, S., O'Malia, K., & Behrsin, |. (2023). A Race to the 
Top: China 2023. Global Energy Monitor. https://globalenergy- 
monitor.org/wp-content/uploads/2023/06/GEM-RTTT-China- 
2023-report-English.pdf 


Mercure, J.-F., Pollitt, H., Vihtuales, J. E., Edwards, N. R., Holden, P. 
B., Chewpreecha, U., Salas, P., Sognnaes, |., Lam, A., & Knobloch, 
F. (2018). Macroeconomic impact of stranded fossil fuel assets. 
Nature Climate Change, 8. 
https://doi.org/10.1038/s41558-018-0182-1 


Net Zero Tracker. (2023). Net Zero Tracker. 
https://zerotracker.net 


Nwosisi, M. C., Oguntoke, O., Taiwo, A. M., Agbozu, I. E., & Nor- 
agbon, E. J. (2021). Spatial patterns of gas flaring stations and 
the risk to the respiratory and dermal health of residents of the 
Niger Delta, Nigeria. Scientific African, 12, e00762. 
https://doi.org/10.1016/j.sciaf.2021.e00762 


Paris Agreement, (2015). 
https://unfccc.int/files/essential_background/convention/ 
application/pdf/english_paris_agreement.pdf 


Prest, B. C., Fell, H., Gordon, D., & Conway, T. (2023). Estimating 
the Emissions Reductions from Supply-side Fossil Fuel Interven- 
tions (Working Paper 23-12). Resources for the Future. 
https://www.rff.org/publications/working-papers/estimating-the- 
emissions-reductions-from-supply-side-fossil-fuel-interventions/ 


Pye, S., Bradley, S., Hughes, N., Price, J., Welsby, D., & Ekins, P. 
(2020). An equitable redistribution of unburnable carbon. 
Nature Communications, 11, 3968. 
https://doi.org/10.1038/s41467-020-17679-3 


Reed, S. (2023, February 7). BP, in a Reversal, Says It Will 
Produce More Oil and Gas. The New York Times. https://www. 
nytimes.com/2023/02/07/business/bp-oil-gas-profits.html 


REN21. (2023). Renewables 2028 Global Status Report. REN21. 
https://www.ren21.net/gsr-2023/ 


Reuters & Lo, J. (2023, July 13). UAE’s Cop28 president plans 
“brutally honest” climate summit. Climate Home News. 
https://www.climatechangenews.com/2023/07/13/ 
cop28-presidency-brutally-honest/ 


88 Production Gap Report 2023 


Ross, M. L. (2012). The Oil Curse: How Petroleum Wealth Shapes 
the Development of Nations. Princeton University Press. 


Sokona, Y., Mulugetta, Y., Tesfamichael, M., Kaboub, F., Niclas 
Hallstrom, Stilwell, M., Adow, M., & Besaans, C. (2023). Just 
Transition: A Climate, Energy and Development Vision for Africa. 
https://www.justtransitionafrica.org 


Steadman, S., Gengst, |., Mustapha, S., Colenbrander, S., & 
Tyson, J. (2023). Indebted: How to support countries heavily reli- 
ant on oil and gas revenues to secure long-term prosperity. Over- 
seas Development Institute. https://odi.org/en/publications/ 
indebted-how-to-support-countries-heavily-reliant-on-oil-and- 
gas-revenues-to-secure-long-term-prosperity/ 


Tong, D., Zhang, Q., Zheng, Y., Caldeira, K., Shearer, C., Hong, C., 
Qin, Y., & Davis, S. J. (2019). Committed emissions from existing 
energy infrastructure jeopardize 1.5 °C climate target. Nature, 
572, 373-377. https://doi.org/10.1038/s41586-019-1364-3 


Trout, K., Muttitt, G., Lafleur, D., Van de Graaf, T., Mendelev- 
itch, R., Mei, L., & Meinshausen, M. (2022). Existing fossil fuel 
extraction would warm the world beyond 1.5 °C. Environmental 
Research Letters, 17(6), 064010. 
https://doi.org/10.1088/1748-9326/ac6228 


US Department of State. (2022, November 17). Global Methane 
Pledge: From Moment to Momentum. United States Department 
of State. https://www.state.gov/global-methane-pledge-from- 
moment-to-momentum/ 


Visavadia, H. (2023). Shell abandons plans to limit oil production 
despite previous pledge. /R Magazine. 
https://www.irmagazine.com/esg/shell-abandons-plans-limit- 
oil-production-despite-previous-pledge 


Wang, N., Akimoto, K., & Nemet, G. F. (2021). What went wrong? 
Learning from three decades of carbon capture, utilization and 
sequestration (CCUS) pilot and demonstration projects. Energy 
Policy, 158, 112546. https://doi.org/10.1016/j.enpol.2021.112546 


Winkler, H., Lecocq, F., Lofgren, H., Vilarifio, M. V., Kartha, S., & 
Portugal-Pereira, J. (2022). Examples of shifting development 
pathways: Lessons on how to enable broader, deeper, and faster 
climate action. Climate Action, 7. 
https://doi.org/10.1007/s44168-022-00026-1 


References: Chapter 2 


Achakulwisut, P., Calles Almeida, P., & Arond, E. (2022, March 
28). It's time to move beyond “carbon tunnel vision”. Stock- 
holm Environment Institute. https://www.sei.org/perspectives/ 
move-beyond-carbon-tunnel-vision/ 


Achakulwisut, P., Erickson, P., Guivarch, C., Schaeffer, R., 
Brutschin, E., & Pye, S. (2023). Global fossil fuel reduction path- 
ways under different climate mitigation strategies and ambi- 
tions. Nature Communications, 14, 5425. 
https://doi.org/10.1038/s41467-023-41105-z 


Achakulwisut, P., Erickson, P., & Koplow, D. (2021). Effect of 
subsidies and regulatory exemptions on 2020-2030 oil and 
gas production and profits in the United States. Environmental 
Research Letters, 16(8), 084023. 
https://doi.org/10.1088/1748-9326/ac0a10 


Aghion, P., Hepburn, C., Teytelboym, A., & Zenghelis, D. (2019). 
Path dependence, innovation and the economics of climate 
change. In Handbook on Green Growth (pp. 67-83). Edward 
Elgar Publishing. https://doi.org/10.4337/9781788110686 


Amnesty International. (2017). A criminal enterprise? Shell's 
involvement in human rights violations in Nigeria in the 1990s. 
Amnesty International. https://www.amnesty.org/en/ 
documents/AFR44/7393/2017/en/ 


Armstrong, C. (2020). Decarbonisation and world poverty: A just 
transition for fossil fuel exporting countries? Political Studies, 
68(3), 671-688. https://doi.org/10.1177/0032321719868214 


Baylin-Stern, A., & Berghout, N. (2021, February 17). Is carbon 
capture too expensive? /nternational Energy Agency. https:// 
www.iea.org/commentaries/is-carbon-capture-too-expensive 


Blondeel, M., Bradshaw, M. J., Bridge, G., & Kuzemko, C. (2021). 
The geopolitics of energy system transformation: A review. Ge- 
ography Compass, 15(7). https://doi.org/10.1111/gec3.12580 


Buonocore, J. J., Reka, S., Yang, D., Chang, C., Roy, A., Thomp- 
son, T., Lyon, D., McVay, R., Michanowicz, D., & Arunachalam, 
S. (2023). Air pollution and health impacts of oil & gas produc- 
tion in the United States. Environmental Research: Health, 1(2), 
021006. https://doi.org/10.1088/2752-5309/acc886 


Byers, E., Krey, V., Kriegler, E., Riahi, K., Schaeffer, R., Kikstra, J., 
Lamboll, R., Nicholls, Z., Sanstad, M., Smith, C., van der Wijst, 
K.-I., Al Knourdajie, A., Lecocaq, F., Portugal-Pereira, J., Saheb, Y., 
Strgmann, A., Winkler, H., Auer, C., Brutschin, E., ... van Vuuren, D. 
(2022). AR6 Scenarios Database [dataset]. In Climate Change 
2022: Mitigation of Climate Change (1.1). Intergovernmental Pan- 
el on Climate Change. https://doi.org/10.5281/zenodo.7197970 


Calverley, D., & Anderson, K. (2022). Phaseout Pathways for 
Fossil Fuel Production Within Paris-compliant Carbon Budgets. 
Tyndall Centre, University of Manchester. 
https://research.manchester.ac.uk/en/publications/phase- 
out-pathways-for-fossil-fuel-production-within-paris-complia 


Calvin, K., Cowie, A., Berndes, G., Arneth, A., Cherubini, F., 
Portugal-Pereira, J., Grassi, G., House, J., Johnson, F. X., Popp, 
A., Rounsevell, M., Slade, R., & Smith, P. (2021). Bioenergy for cli- 
mate change mitigation: Scale and sustainability. GCB Bioenergy, 
13(9), 1346-1371. https://doi.org/10.1111/gcbb.12863 


Caney, S. (2016). Climate change, equity, and stranded assets. 
Oxfam America. 
http://www.oxfamamerica.org/explore/research-publications/ 
climate-change-equity-and-stranded-assets/ 


Creutzig, F., Erb, K.-H., Haberl, H., Hof, C., Hunsberger, C., & 
Roe, S. (2021). Considering sustainability thresholds for BECCS 
in IPCC and biodiversity assessments. GCB Bioenergy, 13(4), 
510-515. https://doi.org/10.1111/gcbb.12798 


Diluiso, F., Walk, P., Manych, N., Cerutti, N., Chipiga, V., Workman, 
A., Ayas, C., Cui, R. Y., Cui, D., Song, K., Banisch, L. A., Moretti, 

., Callaghan, M. W., Clarke, L., Creutzig, F., Hilaire, J., Jotzo, F., 
Kalkuhl, M., Lamb, W. F., ... Minx, J. C. (2021). Coal transitions— 
part 1: A systematic map and review of case study learnings 
rom regional, national, and local coal phase-out experiences. 
Environmental Research Letters, 16(11), 13003. 
https://doi.org/10.1088/1748-9326/ac1b58 


Donaghy, T. Q., Healy, N., Jiang, C. Y., & Battle, C. P. (2023). Fossil 
fuel racism in the United States: How phasing out coal, oil, and 
gas can protect communities. Energy Research & Social Science, 
100, 103104. https://doi.org/10.1016/j.erss.2023.103104 


Friedlingstein, P., O'Sullivan, M., Jones, M. W., Andrew, R. M., 
Gregor, L., Hauck, J., Le Quéré, C., Luijkx, |. T., Olsen, A., Peters, G. 
P., Peters, W., Pongratz, J., Schwingshackl, C., Sitch, S., Canadell, 
J. G., Ciais, P., Jackson, R. B., Alin, S.R., Alkama, R., ... Zheng, B. 
(2022). Global Carbon Budget 2022. Earth System Science Data, 
14(11), 4811-4900. https://doi.org/10.5194/essd-14-4811-2022 


Fuss, S., Lamb, W. F., Callaghan, M. W., Hilaire, J., Creutzig, F., 
Amann, T., Beringer, T., de Oleveira Garcia, W., Hartmann, J., 
Khanna, T., Luderer, G., Nemet, G. F., Rogelj, J., Smith, P., Vicente 
Vicente, J. L., Wilcox, J., del Mar Zamora Dominguez, M., & Minx, 
J. C. (2018). Negative emissions—Part 2: Costs, potentials and 
side effects. Environmental Research Letters, 13(6), 063002. 
https://doi.org/10.1088/1748-9326/aabf9f 


Gaventa, J. (2021). The failure of ‘gas for development’ - Mozam- 
bique case study. E3G. https://www.e3g.org/publications/ 
the-failure-of-gas-for-development-mozambique-case-study/ 


Grant, N., Gambhir, A., Mittal, S., Greig, C., & Kdoberle, A. C. 
(2022). Enhancing the realism of decarbonisation scenarios 
with practicable regional constraints on CO2 storage capacity. 
International Journal of Greenhouse Gas Control, 120, 103766. 
https://doi.org/10.1016/j.ijggc.2022.103766 


Grant, N., Hawkes, A., Mittal, S., & Gambhir, A. (2021a). 
Confronting mitigation deterrence in low-carbon scenarios. 
Environmental Research Letters, 16(6), 064099. 
https://doi.org/10.1088/1748-9326/ac0749 


Production Gap Report 2023 89 


References: Chapter 2 (cont.) 


Grant, N., Hawkes, A., Mittal, S., & Gambhir, A. (2021b). The 
policy implications of an uncertain carbon dioxide removal 
potential. Joule, 5(10), 2593-2605. 
https://doi.org/10.1016/j.joule.2021.09.004 


Green, F., & Denniss, R. (2018). Cutting with both arms of the 
scissors: The economic and political case for restrictive sup- 
ply-side climate policies. Climatic Change, 150, 73-87. 
https://doi.org/10.1007/s10584-018-2162-x 


Grubb, M., Wieners, C., & Yang, P. (2021). Modeling myths: On 
DICE and dynamic realism in integrated assessment models of 
climate change mitigation. WIREs Climate Change, 12(3), e698. 
https://doi.org/10.1002/wec.698 


Grubert, E., & Hastings-Simon, S. (2022). Designing the 
mid-transition: A review of medium-term challenges for coor- 
dinated decarbonization in the United States. W/REs Climate 
Change, 13(3), e768. https://doi.org/10.1002/wec.768 


Grubler, A., Wilson, C., Bento, N., Boza-Kiss, B., Krey, V., McCol- 
lum, D.L., Rao, N. D., Riahi, K., Rogelj, J., De Stercke, S., Cullen, J., 
Frank, S., Fricko, O., Guo, F., Gidden, M., Havlik, P., Huppmann, D., 
Kiesewetter, G., Rafaj, P., ... Valin, H. (2018). A low energy demand 
scenario for meeting the 1.5°C target and sustainable devel- 
opment goals without negative emission technologies. Nature 
Energy, 3, 515-527. https://doi.org/10.1038/s41560-018-0172-6 


Harfoot, M. B. J., Tittensor, D. P., Knight, S., Arnell, A. P., Blyth, S., 
Brooks, S., Butchart, S. H. M., Hutton, J., Jones, M. |., Kapos, V., 
Scharlemann, J. P. W., & Burgess, N. D. (2018). Present and fu- 
ture biodiversity risks from fossil fuel exploitation. Conservation 
Letters, 11(4), e12448. https://doi.org/10.1111/conl.12448 


Harmsen, M., Kriegler, E., van Vuuren, D. P., van der Wijst, K.-I., 
Luderer, G., Cui, R., Dessens, O., Drouet, L., Emmerling, J., Morris, 
J. F., Fosse, F., Fragkiadakis, D., Fragkiadakis, K., Fragkos, P., Fric- 
ko, O., Fujimori, S., Gernaat, D., Guivarch, C., lyer, G., ... Zakeri, B. 
(2021). Integrated assessment model diagnostics: Key indicators 
and model evolution. Environmental Research Letters, 16(5), 
054046. https://doi.org/10.1088/1748-9326/abf964 


Heede, R. (2014). Tracing anthropogenic carbon dioxide and 
methane emissions to fossil fuel and cement producers, 
1854-2010. Climatic Change, 122, 229-241. 
https://doi.org/10.1007/s10584-013-0986-y 


Huppmann, D., Kriegler, E., Krey, V., Riahi, K., Rogelj, J., Calvin, 

K., Humpenoeder, F., Popp, A., Rose, S. K., Weyant, J., Bauer, N., 
Bertram, C., Bosetti, V., Doelman, J., Drouet, L., Emmerling, J., 
Frank, S., Fujimori, S., Gernaat, D., ... Zhang, R. (2019). AMC 1.5°C 
scenario explorer and data hosted by IIASA (release 2.0) [data- 
set]. Zenodo. https://doi.org/10.5281/ZENOD0.3363345 


IEA. (2021). Net zero by 2050: A roadmap for the global energy 
sector. International Energy Agency. 
https://www.iea.org/reports/net-zero-by-2050 


IEA. (2022a). An Energy Sector Roadmap to Net Zero Emissions 
in Indonesia. International Energy Agency. 
https://www.iea.org/reports/an-energy-sector-roadmap-to- 
net-zero-emissions-in-indonesia 


90 Production Gap Report 2023 


IEA. (2022b). Carbon capture, utilisation and storage—Fuels & 
Technologies. International Energy Agency. 
https://www.iea.org/fuels-and-technologies/carbon-cap- 
ture-utilisation-and-storage 


IEA. (2022c). World Energy Outlook 2022. International Energy 
Agency. https://www.iea.org/reports/world-energy-outlook-2022 


IEA. (2023a). CCUS Projects Explorer [dataset]. International 
Energy Agency https://www.iea.org/data-and-statistics/ 
data-tools/ccus-projects-explorer 


IEA. (2023b). Greenhouse Gas Emissions from Energy (2022 
edition) [dataset]. Organisation for Economic Cooperation and 
Development. https://doi.org/10.1787/co2-data-en 


IEA. (20238c). Net zero roadmap: A global pathway to keep the 
1.5°C goal in reach. International Energy Agency. 
https://www.iea.org/reports/net-zero-roadmap-a-global- 
pathway-to-keep-the-15-Oc-goal-in-reach 


IEA. (2023d). World energy statistics and balances (2022 edition) 
[dataset]. Organisation for Economic Cooperation and Develop- 
ment. https://doi.org/10.1787/data-00512-en 


IMF. (2023). Economic Consequences of Large Extraction 
Declines: Lessons for the Green Transition. International 
Monetary Fund. https://www.imf.org/en/Publications/WP/ 
Issues/2023/05/08/Economic-Consequences-of-Large- 
Extraction-Declines-Lessons-for-the-Green-Transition-533196 


IPCC. (2018). Global Warming of 1.5°C: An IPCC Special Report 
on the impacts of global warming of 1.5°C above pre-industrial 
levels and related global greenhouse gas emission pathways, in 
the context of strengthening the global response to the threat of 
climate change, sustainable development, and efforts to eradi- 
cate poverty. Cambridge University Press. 
https://doi.org/10.1017/9781009157940 


IPCC. (2021). Climate Change 2021: The Physical Science Basis. 
Contribution of Working Group | to the Sixth Assessment Report 
of the Intergovernmental Panel on Climate Change. Cambridge 
University Press. https://doi.org/10.1017/9781009157896 


IPCC (Ed.). (2022). Climate Change 2022—Mitigation of Climate 
Change: Working Group II! Contribution to the Sixth Assessment 
Report of the Intergovernmental Panel on Climate Change. 
Cambridge University Press. 
https://doi.org/10.1017/9781009157926 


IPCC. (2023). IPCC AR6 Synthesis Report: Summary for Policy- 
makers. Intergovernmental Panel on Climate Change. 
https://report.ipcc.ch/ar6syr/pdf/IPCC_AR6_SYR_SPM.pdf 


Kartha, S., Caney, S., Dubash, N. K., & Muttitt, G. (2018). Whose 
carbon is burnable? Equity considerations in the allocation of a 
“right to extract”. Climatic Change, 150, 117-129. 
https://doi.org/10.1007/s10584-018-2209-z 


Kartha, S., Lazarus, M., & Tempest, K. (2016). Fossil fuel pro- 
duction in a 2°C world: The equity implications of a diminishing 
carbon budget [SEI Discussion Brief]. Stockholm Environment 
Institute. https://www.sei.org/publications/equity-carbon-budget/ 


References: Chapter 2 (cont.) 


Kemfert, C., Prager, F., Braunger, |., Hoffart, F. M., & Brauers, H. 
(2022). The expansion of natural gas infrastructure puts energy 
transitions at risk. Nature Energy, 7, 582-587. 
https://doi.org/10.1038/s41560-022-01060-3 


Kikstra, J. S., Nicholls, Z. R. J., Smith, C. J., Lewis, J., Lamboll, R. D., 
Byers, E., Sandstad, M., Meinshausen, M., Gidden, M. J., Rogellj, J., 
Kriegler, E., Peters, G. P., Fuglestvedt, J. S., Skeie, R. B., Samset, B. 
H., Wienpahl, L., van Vuuren, D. P., van der Wijst, K.-I., Al Knour- 
dajie, A., ... Riahi, K. (2022). The IPCC Sixth Assessment Report 
WGIll climate assessment of mitigation pathways: From emis- 
sions to global temperatures. Geoscientific Model Development, 
15(24), 9075-9109. https://doi.org/10.5194/gmd-15-9075-2022 


Lane, J., Greig, C., & Garnett, A. (2021). Uncertain storage 
prospects create a conundrum for carbon capture and storage 
ambitions. Nature Climate Change, 17, 925-936. 
https://doi.org/10.1038/s41558-021-01175-7 


Le Billon, P., & Kristoffersen, B. (2019). Just cuts for fossil fuels? 
Supply-side carbon constraints and energy transition. Environ- 
ment and Planning A: Economy and Space, 52(6), 1072-1092. 
https://doi.org/10.1177/0308518X18816702 


Lenferna, G. A. (2018). Can we equitably manage the end of the 
fossil fuel era? Energy Research & Social Science, 35, 217-223. 
https://doi.org/10.1016/j.erss.2017.11.007 


Luderer, G., Madeddu, S., Merfort, L., Ueckerdt, F., Pehl, M., 
Pietzcker, R., Rottoli, M., Schreyer, F., Bauer, N., Baumstark, L., 
Bertram, C., Dirnaichner, A., Humpendder, F., Levesque, A., Popp, 
A., Rodrigues, R., Strefler, J., & Kriegler, E. (2022). Impact of de- 
clining renewable energy costs on electrification in low-emission 
scenarios. Nature Energy, 7(1), 32-42. 
https://doi.org/10.1038/s41560-021-00937-z 


McLaren, D., & Markusson, N. (2020). The co-evolution of 
technological promises, modelling, policies and climate change 
targets. Nature Climate Change, 10, 392-397. 
https://doi.org/10.1038/s41558-020-0740-1 


Mercure, J.-F., Pollitt, H., Bassi, Andrea. M., Vihtuales, Jorge. E., & 
Edwards, N. R. (2016). Modelling complex systems of heteroge- 
neous agents to better design sustainability transitions policy. 
Global Environmental Change, 37, 102-115. 
https://doi.org/10.1016/j.gloenvcha.2016.02.003 


Muttitt, G., & Kartha, S. (2020). Equity, climate justice and fossil 
fuel extraction: Principles for a managed phase out. Climate 
Policy, 20(8), 1024-1042. 
https://doi.org/10.1080/14693062.2020.1763900 


OECD. (2022). Global Plastics Outlook: Economic Drivers, Envi- 
ronmental Impacts and Policy Options. Organisation for Econom- 
ic Co-operation and Development. 
https://doi.org/10.1787/de747aef-en 


Paris Agreement, (2015). https://unfccc.int/files/essential_back- 
ground/convention/application/pdf/english_paris_agreement.pdf 


Pye, S., Bradley, S., Hughes, N., Price, J., Welsby, D., & Ekins, 
P. (2020). An equitable redistribution of unburnable carbon. 
Nature Communications, 11, 3968. 
https://doi.org/10.1038/s41467-020-17679-3 


Raimi, M. O., Sawyerr, H. O., Ezekwe, C. |., & Opasola, A. O. 
(2022). Quality Water, Not Everywhere: Assessing the Hydrogeo- 
chemistry of Water Quality Across Ebocha-Obrikom Oil and Gas 
Flaring Area in the Core Niger Delta Region of Nigeria. Pollution, 
8(3), 751-778. https://doi.org/10.2139/ssrn.4124546 


Riahi, K., Schaeffer, R., Arango, J., Calvin, K., Guivarch, C., Hase- 
gawa, T., Jiang, K., Kriegler, E., Matthews, R., Peters, G. P., Rao, 
A., Robertson, S., Sebbit, A. M., Steinberger, J., Tavoni, M., & van 
Vuuren, D. P. (2022). Chapter 3: Mitigation pathways compati- 
ble with long-term goals. In Climate Change 2022—Mitigation 
of Climate Change: Working Group III Contribution to the Sixth 
Assessment Report of the Intergovernmental Panel on Climate 
Change. Cambridge University Press. 
https://www.ipec.ch/report/ar6/wg3 


Rogelj, J., Fransen, T., den Elzen, M. G. J., Lamboll, R. D., Schum- 
er, C., Kuramochi, T., Hans, F., Mooldijk, S., & Portugal-Pereira, J. 
(2023). Credibility gap in net-zero climate targets leaves world at 
high risk. Science, 380(6649), 1014-1016. 
https://doi.org/10.1126/science.adg6248 


Rogelj, J., Schleussner, C.-F., & Hare, W. (2017). Getting It Right 
Matters: Temperature Goal Interpretations in Geoscience 
Research. Geophysical Research Letters, 44(20), 10,662-10,665. 
https://doi.org/10.1002/2017GL075612 


Sanchez, F., Bjorn, N., Olle, O., & Linde, L. (2023). Lessons from 
oil and gas transitions in the North Sea. Stockholm Environment 
Institute. https://doi.org/10.51414/sei2023.041 


Schleussner, C.-F., Ganti, G., Rogelj, J., & Gidden, M. J. (2022). An 
emission pathway classification reflecting the Paris Agreement 
climate objectives. Communications Earth & Environment, 3, 135. 
https://doi.org/10.1038/s43247-022-00467-w 


Schleussner, C.-F., Rogelj, J., Schaeffer, M., Lissner, T., Licker, R., 
Fischer, E. M., Knutti, R., Levermann, A., Frieler, K., & Hare, W. 
(2016). Science and policy characteristics of the Paris Agree- 
ment temperature goal. Nature Climate Change, 6, 827-835. 
https://doi.org/10.1038/nclimate3096 


SEI, IISD, ODI, Climate Analytics, CICERO, & UNEP. (2019). The 
Production Gap: The discrepancy between countries’ planned 
fossil fuel production and global production levels consistent 

with limiting warming to 71.5°C or 2°C. Stockholm Environment 
Institute, International Institute for Sustainable Development, 
Overseas Development Institute, Climate Analytics, CICERO 
Center for International Climate Research, and United Nations 
Environment Programme. http://productiongap.org/2019report/ 


SEI, IISD, ODI, E3G, & UNEP. (2020). The Production Gap: Special 
Report 2020. Stockholm Environment Institute, International 
Institute for Sustainable Development, Overseas Development 
Institute, E3G, and United Nations Environment Programme. 
http://productiongap.org/2020report 


Production Gap Report 2023 91 


References: Chapter 2 (cont.) 


SEI, IISD, ODI, E3G, & UNEP. (2021). The Production Gap: Gov- 
ernments’ planned fossil fuel production remains dangerously 
out of sync with Paris Agreement limits. Stockholm Environment 
Institute, International Institute for Sustainable Development, 
Overseas Development Institute, E3G and United Nations Envi- 
ronment Programme. https://productiongap.org/2021report/ 


Semieniuk, G., Holden, P. B., Mercure, J.-F., Salas, P., Pollitt, H., 
Jobson, K., Vercoulen, P., Chewpreecha, U., Edwards, N. R., & 
Vifiuales, J. E. (2022). Stranded fossil-fuel assets translate to 
major losses for investors in advanced economies. Nature 
Climate Change, 12, 532-538. 
https://doi.org/10.1038/s41558-022-01356-y 


Seto, K. C., Davis, S. J., Mitchell, R. B., Stokes, E. C., Unruh, G., 
& Urge-Vorsatz, D. (2016). Carbon lock-in: Types, causes, and 
policy implications. Annual Review of Environment and 
Resources, 41, 425-452. 
https://doi.org/10.1146/annurev-environ-110615-085934 


Smith, S., Geden, O., Nemet, G. F., Gidden, M., Lamb, W. F., Powis, 
C., Bellamy, R., Callaghan, M., Cowie, A., Cox, E., Fuss, S., Gasser, 
T., Grassi, G., Greene, J., Lueck, S., Mohan, A., Muller-Hansen, 

F., Peters, G., Pratama, Y,, ... Minx, J. C. (2023). State of Carbon 
Dioxide Removal—ist Edition. https://osf.io/w3b4z/ 


Soergel, B., Kriegler, E., Weindl, |., Rauner, S., Dirnaichner, A., 
Ruhe, C., Hofmann, M., Bauer, N., Bertram, C., Bodirsky, B. L., 
Leimbach, M., Leininger, J., Levesque, A., Luderer, G., Pehl, M., 
Wingens, C., Baumstark, L., Beier, F., Dietrich, J. P., ... Popp, 

A. (2021). A sustainable development pathway for climate 
action within the UN 2030 Agenda. Nature Climate Change, 11, 
656-664. https://doi.org/10.1038/s41558-021-01098-3 


Stern, N., Stiglitz, J., & Taylor, C. (2022). The economics of 
immense risk, urgent action and radical change: Towards new 
approaches to the economics of climate change. Journal of 
Economic Methodology, 29(8), 181-216. 
https://doi.org/10.1080/1350178X.2022.2040740 


Stoddard, |., Anderson, K., Capstick, S., Carton, W., Depledge, 

J., Facer, K., Gough, C., Hache, F., Hoolohan, C., Hultman, M., 
Hallstrom, N., Kartha, S., Klinsky, S., Kuchler, M., Lovbrand, E., 
Nasiritousi, N., Newell, P., Peters, G. P., Sokona, Y., ... Williams, M. 
(2021). Three Decades of Climate Mitigation: Why Haven't We 
Bent the Global Emissions Curve? Annual Review of Environment 
and Resources, 46(1), 653-689. 
https://doi.org/10.1146/annurev-environ-012220-011104 


Temper, L., Demaria, F., Scheidel, A., Del Bene, D., & Marti- 
nez-Alier, J. (2018). The Global Environmental Justice Atlas 
(EJAtlas): Ecological distribution conflicts as forces for sustain- 
ability. Sustainability Science, 13, 573-584. 
https://doi.org/10.1007/s11625-018-0563-4 


Tong, D., Zhang, Q., Zheng, Y., Caldeira, K., Shearer, C., Hong, C., 
Qin, Y., & Davis, S. J. (2019). Committed emissions from existing 
energy infrastructure jeopardize 1.5 °C climate target. Nature, 
572, 373-377. https://doi.org/10.1038/s41586-019-1364-3 


92 Production Gap Report 2023 


Trout, K., Muttitt, G., Lafleur, D., Van de Graaf, T., Mendelev- 
itch, R., Mei, L., & Meinshausen, M. (2022). Existing fossil fuel 
extraction would warm the world beyond 1.5 °C. Environmental 
Research Letters, 17(6), 064010. 
https://doi.org/10.1088/1748-9326/ac6228 


UNEP. (2022). Emissions Gap Report 2022. United Nations Envi- 
ronment Programme. 
http://www.unep.org/resources/emissions-gap-report-2022 


UNEP & CCAC. (2021). Global methane assessment: Benefits and 
costs of mitigating methane emissions. United Nations Environ- 
ment Programme & Climate and Clean Air Coalition. 
https://www.unep.org/resources/report/global-methane-as- 
sessment-benefits-and-costs-mitigating-methane-emissions 


UNFCCC. (2021). Glasgow Climate Pact. 
https://unfecc.int/documents/310475 


UNFCCC. (2022). Sharm el-Sheikh Implementation Plan. 
https://unfccc.int/sites/default/files/resource/cop27_auv_2_ 
cover%2Odecision.pdf?download 


United Nations. (1992). United Nations Framework Convention 
on Climate Change. 
https://unfecc.int/resource/docs/convkp/conveng.pdf 


van Beek, L., Hajer, M., Pelzer, P., van Vuuren, D., & Cassen, 

C. (2020). Anticipating futures through models: The rise of 
Integrated Assessment Modelling in the climate science-policy 
interface since 1970. Global Environmental Change, 65, 102191. 
https://doi.org/10.1016/j.gloenvcha.2020.102191 


Vohra, K., Vodonos, A., Schwartz, J., Marais, E. A., Sulprizio, M. P., 
& Mickley, L. J. (2021). Global mortality from outdoor fine parti- 
cle pollution generated by fossil fuel combustion: Results from 
GEOS-Chem. Environmental Research, 195, 110754. 
https://doi.org/10.1016/j.envres.2021.110754 


Wang, N., Akimoto, K., & Nemet, G. F. (2021). What went wrong? 
Learning from three decades of carbon capture, utilization and 
sequestration (CCUS) pilot and demonstration projects. Energy 
Policy, 158, 112546. https://doi.org/10.1016/j.enpol.2021.112546 


Way, R., lves, M. C., Mealy, P., & Farmer, J. D. (2022). Empirically 
grounded technology forecasts and the energy transition. Joule, 
6(9), 2057-2082. https://doi.org/10.1016/j,joule.2022.08.009 


Wilson, C., Guivarch, C., Kriegler, E., van Ruijven, B., van Vuuren, 
D. P., Krey, V., Schwanitz, V. J., & Thompson, E. L. (2021). Evalu- 
ating process-based integrated assessment models of climate 
change mitigation. Climatic Change, 166, 3. 
https://doi.org/10.1007/s10584-021-03099-9 


World Bank. (2022). World Bank country classifications by 
income level: 2022-2023 [dataset]. 
https://blogs.worldbank.org/opendata/new-world-bank- 
country-classifications-income-level-2022-2023 


References: Chapter 3 


117th Congress. (2022). H.R. 5376—Inflation Reduction Act of 
2022. United States Congress. https://www.congress.gov/ 
bill/117th-congress/house-bill/5376 


118th Congress. (2023). H.R. 3746—Fiscal Responsibility Act 
of 2023. United States Congress. 
http://www.congress.gov/bill/118th-congress/house-bill/3746 


Achakulwisut, P., Erickson, P., & Koplow, D. (2021). Effect of 
subsidies and regulatory exemptions on 2020-2030 oil and 
gas production and profits in the United States. Environmental 
Research Letters, 16(8), 084023. 
https://doi.org/10.1088/1748-9326/ac0a10 


ACIPET. (2016). Exito exploratorio en Colombia. Asociacién 
Colombiana de Ingenieros de Petrdleos. 
https://acipet.com/nuevobem/model/archs/2016/EXITO%20 
EXPLORATORIO%20EN%20COLOMBIA%20FINAL.pdf 


ADB. (2022a). African Economic Outlook 2022. African Develop- 
ment Bank. https://www.afdb.org/en/documents/african- 
economic-outlook-2022 


ADB. (2022b, November 14). ADB and Indonesia Partners 
Sign Landmark MOU on Early Retirement Plan for First Coal 
Power Plant Under Energy Transition Mechanism. Asian 
Development Bank. 
https://www.adb.org/news/adb-and-indonesia-partners-sign- 
landmark-mou-early-retirement-plan-first-coal-power-plant 


Addeh, E. (2023, May 11). Apprehension as Nigeria's Oil Produc- 
tion Hits Seven-month Low. This Day Live. 
https://www.thisdaylive.com/index.php/2023/05/11/ 
apprehension-as-nigerias-oil-production-hits-seven-month-low/ 


Addeh, E., & Uzoho, P. (2023, April 21). NUPRC: Nigeria's oil re- 
serves fell by 0.22%, gas pool rose 0.10% in 2022. This Day Live. 
https://www.thisdaylive.com/index.php/2023/04/21/nupre- 
nigerias-oil-reserves-fell-by-0-22-gas-pool-rose-0-10-in-2022/ 


Adler, B. (2022, November 17). Ina first, U.S. signals support for 
U.N. agreement to phase down use of fossil fuels. Yahoo News. 
https://news.yahoo.com/in-a-first-us-signals-support-for-un- 
agreement-to-phase-down-use-of-fossil-fuels-O00125333.html 


ADNOC. (2022, November 28). UAE President Chairs ADNOC 
Board of Directors Meeting. 
https://adnocgas.ae/en/news-and-media/press-releases/2023/ 
uae-president-chairs-adnoc-board-of-directors-meeting 


ADNOC. (2023a). Advancing Towards Net Zero. Abu Dhabi Na- 
tional Oil Company. https://www.adnoc.ae/-/media/Adnoc-v2/ 
Sub-Brands/Sustainability-and-Energy-Transition/Files/Advanc- 
ing-TowardsNetZero---Delivering-Progress--JULY2023.ashx 


ADNOC. (2023b). Role of Natural Gas. 
https://www.adnoc.ae/en/sustainability-and-energy-transition/ 
energy-transition/role-of-natural-gas 


Aklin, M., & Urpelainen, J. (2022, August 2). Enable a just transi- 
tion for American fossil fuel workers through federal action. 
The Brookings Institution. 
https://www.brookings.edu/research/enable-a-just-transi- 
tion-for-american-fossil-fuel-workers-through-federal-action/ 


Akpan, U. (2023, April 10). Nigeria's oil production drops 2% 
to 1.517million bpd. Vanguard News. 
https://www.vanguardngr.com/2023/04/nigerias-oil- 
production-drops-2-to-1-517million-bpd/ 


Al Jazeera. (2022, November 29). QatarEnergy, ConocoPhillips 
sign LNG deal for Germany. 
https://www.aljazeera.com/news/2022/11/29/qatarener- 
gy-conocophillips-sign-Ing-deal-for-germany 


Al Jazeera. (2023, June 20). Qatar secures second major 
LNG supply deal with China. https://www.aljazeera.com/ 
news/2023/6/20/qatar-secures-second-major-Ing-supply- 
deal-with-china 


Al-Abdullah, Y. M., Shehabi, M., & Sreekanth, K. J. (2020). 2020 
Kuwait Energy Outlook: Current Policies and Necessity of Reform. 
Kuwait Institute for Scientific Research. https://www.kisr.edu. 
kw/media/filer_public/52/a7/52a7faac-837d-44dd-8f05- 
d78f6e6b2335/keo_2020_web_version_new.pdf 


Alifirova, E. (2021, May 17). The Government of the Russian Feder- 
ation approved the general scheme for the development of the 
gas and oil industries until 2035. Neftegaz.Ru. https://neftegaz. 
ru/news/gosreg/680394-pravitelstvo-rf-utverdilo-genskhe- 
my-razvitiya-gazovoy-i-neftyanoy-otrasley-do-2035-g/ 


Almheiri, M. bint M. S. H. (2023, February 17). Power shifts: Geo- 
politics of the green transition [Munich Security Conference]. 
https://securityconference.org/en/msc-2023/agenda/event/ 
power-shifts-geopolitics-of-the-green-transition/ 


Al-Sarihi, A., & Mason, M. (2020). Challenges and opportunities 
for climate policy integration in oil-producing countries: The 
case of the UAE and Oman. Climate Policy, 20(10), 1226-1241. 
https://doi.org/10.1080/14693062.2020.1781036 


ANP. (n.d.-a). Painel Dindmico: Consulta das Previsées de 
Atividade, Investimento e Producdo na Fase de Producdo. 
Agéncia Nacional do Petrdleo, Gas Natural e Biocombustiveis. 
Retrieved June 18, 2023, from https://www.gov.br/anp/pt-br/ 
centrais-de-conteudo/paineis-dinamicos-da-anp/paineis-di- 
namicos-sobre-exploracao-e-producao-de-petroleo-e-gas/ 
paineis-dinamicos-de-producao-de-petroleo-e-gas-natural 


ANP. (n.d.-b). Produgdo de petréleo e gds natural nacion- 

al. Agéncia Nacional do Petrdleo, Gas Natural e Biocom- 
bustiveis. Retrieved June 18, 2023, from https://www.gov. 
br/anp/pt-br/centrais-de-conteudo/dados-abertos/produ- 
cao-de-petroleo-e-gas-natural-nacional 


Production Gap Report 2023 93 


References: Chapter 3 (cont.) 


APRA. (2021, April 22). APRA releases guidance on managing 
the financial risks of climate change. Australian Prudential 
Regulation Authority. https://www.apra.gov.au/news-and-pub- 
lications/apra-releases-guidance-on-managing-financial-risks- 
of-climate-change 


Aramco. (2021a). Base prospectus. https://www.rns-pdf.london- 
stockexchange.com/rns/0904B_1-2021-6-7.pdf 


Aramco. (2021b). Who we are: Global presence. https://www. 
aramco.com/en/who-we-are/overview/global-presence 


Aramco. (2021c, October 23). Aramco expands climate goals, 
stating ambition to reach operational net-zero emissions by 2050. 
https://www.aramco.com/en/news-media/news/2021/ambi- 
tion-to-reach-operational-net-zero-emissions-by-2050 


Aramco. (2023a). Annual report 2022. 
https://www.aramco.com/-/media/publications/corporate- 
reports/saudi-aramco-ara-2022-english.pdf?la=en&hash=6BC- 
O409B50ECFF4A4C 743307DF2FF7BDBCEC8B43 


Aramco. (2023b, March 12). Aramco announces record full-year 
2022 results. https://www.aramco.com/en/news-media/ 
news/2023/aramco-announces-full-year-2022-results 


Aramco Ventures. (2022). Sustainability Fund. https://aramcov- 
entures.com/programs-fund/sustainability-fund/ 


ARTC. (2022). Hunter Valley [Map]. Australian Rail Track Cor- 
poration. https://www.artc.com.au/customers/maps/system/ 
hunter-valley/ 


Atlantic Council. (2023, January 14). Why accessible and afford- 
able gas plays a role in helping countries reach climate goals and 
expand renewable energy [Global Energy Forum]. 
https://www.atlanticcouncil.org/news/transcripts/why- 
accessible-and-affordable-gas-plays-a-role-in-helping- 
countries-reach-cop-goals-and-expand-renewable-energy/ 


Australian Taxation Office. (2021, June 1). Fue/ tax credits— 
Business. Australian Government; Australian Taxation Office. 
https://www.ato.gov.au/Business/Fuel-schemes/Fuel-tax- 
credits---business/ 


Barboza Mariano, J., Hernandez, M., Szklo, A., Santos, T., & 
Cunha, B.S. L. (2023). Addendum OGEL 5 (2022)—Brazilian 
Policies and Regulations in the Offshore Energy Generation 
Chain: Implications for Short and Mid-Term Investments. Oil, 
Gas & Energy Law, 5(2022). https://www.ogel.org/journal-ad- 
vance-publication-article.asp?key=748 


Barboza Mariano, J., Szklo, A., & Draeger, R. (2022). Permanent 
Offering: A New Way of Accessing Brazilian Petroleum Resourc- 
es. Oil, Gas & Energy Law, 3(2022). 
https://www.ogel.org/article.asp?key=4029 


BBC News. (2023, April 12). Whitehaven coal mine legal chal- 


lenge rejected. https://www.bbc.com/news/uk-england- 
cumbria-65253462 


94 Production Gap Report 2023 


Bello, A., Lyro, B., Paiva, G., Gonzalez, G., Araujo, G., Lima, H., 
Sampaio, L., Guimaraes, P., Guedes, R., Rafaela, T., & Telles, Y. 
(2023). Neutralidade de carbono até 2050: Cendrios para uma 
transicdo eficiente no Brasil (IDB-CEBRI-EPE Energy Transition 
Program). Centro Brasileiro de Relagdes Internacionais. 
https://cebri.org/media/documentos/arquivos/ 
PTE_RelatorioFinal_PT_Digital_645a72bc36da1.pdf 


BGR. (2022). Deutschland Rohstoffsituation 2021. Bundesanstalt 
fur Geowissenschaften und Rohstoffe. 
https://www.bgr.bund.de/DE/Themen/Min_rohstoffe/ 
Downloads/rohsit-2021.pdf?__blob=publicationFile&v=4 


Birol, F., & Kant, A. (2022, January 10). India’s clean energy tran- 
sition is rapidly underway, benefiting the entire world. IEA Com- 
mentary. https://www.iea.org/commentaries/india-s-clean- 

energy-transition-is-rapidly-underway-benefiting-the-entire-world 


Bloomberg News. (2022). China Signals Coal Reliance to Contin- 
ue With Three New Mines. https://www.bloomberg.com/news/ 
articles/2022-02-21/china-signals-coal-reliance-to-continue- 
with-three-new-mines 


BloombergNEF. (2023, January 24). US to See Dramatic Growth 
in LNG Export Capacity. https://about.bnef.com/blog/us-to-see- 
dramatic-growth-in-Ing-export-capacity/ 


BMWK. (2020). Nationaler Energie- und Klimaplan (NECP). 
Bundesministerium fur Wirtschaft und Klimaschutz. 
https://www.bmwk.de/Redaktion/DE/Textsammlungen/ 
Energie/necp.html 


BMWK. (2023a). Coal. Bundesministerium fur Wirtschaft und 
Klimaschutz. https://www.bmwk.de/Redaktion/EN/Artikel/ 
Energy/coal.html 


BMWK. (2023b, July 24). Climate policy sector guidelines for 
export credit guarantees — BMWkK is aligning foreign trade 
promotion more closely with climate protection. Bundesminis- 
terium fur Wirtschaft und Klimaschutz. https://www.bmwk.de/ 
Redaktion/DE/Pressemitteilungen/2023/07/20230724-kli- 
mapolitische-sektorleitlinien-fur-exportkreditgarantien.html 


BOGA. (n.d.-a). Who We Are. Beyond Oil & Gas Alliance. 
Retrieved October 14, 2022, from 
https://beyondoilandgasalliance.com/who-we-are/ 


BOGA. (n.d.-b). Why BOGA. Beyond Oil & Gas Alliance. 
https://beyondoilandgasalliance.org/why-boga/ 


Bowen, C. (2023, March 27). Safeguard mechanism one 
step closer to parliamentary passage. Department of Climate 
Change, Energy, the Environment and Water. https://minister. 
dcceew.gov.au/bowen/media-releases/safeguard-mecha- 
nism-one-step-closer-parliamentary-passage 


Bowen, C., & McAllister, J. (2022, October 25). Delivering Aus- 
tralia’s climate and energy transformation [Joint media release]. 
Department of Climate Change, Energy, the Environment and 
Water. https://minister.dcceew.gov.au/mcallister/media- 
releases/joint-media-release-delivering-australias-climate- 
and-energy-transformation 


References: Chapter 3 (cont.) 


Brady, W. J., & Crannell, J. P. (2012). Hydraulic fracturing regula- 
tion in the United States: The laissez-faire approach of the feder- 
al government and varying state regulations. Vermont Journal of 
Environmental Law, 1, 39-70. 


Bridle, R., Muzondo, C., Laan, T., Viswamohanan, A., & Geddes, 
A. (2022). South Africa's Energy Fiscal Policies: An inventory of 
subsidies, taxes, and policies impacting the energy transition. In- 
ternational Institute for Sustainable Development. https://www. 
iisd.org/publications/south-africa-energy-subsidies 


Bruce, M. (2019, July 17). The LNG industry is booming. So why 
are we not getting the royalties? The New Daily. https://thenew- 
daily.com.au/finance/finance-news/2019/07/17/Ing-indus- 
try-booming-no-royalties/ 


Buli, N., & Adomaitis, N. (2022, November 3). Norway to post- 
pone oil and gas licensing round. Reuters. https://www.reuters. 
com/business/energy/norway-postpones-oil-gas-licencing- 
round-media-reports-2022-11-29/ 


Burton, J. (2022, January 13). Coal in 2022: South Africa's Just 
Energy Transition Partnership. 3G. https://www.e3g.org/news/ 
coal-in-2022-south-africa-s-just-energy-transition-partnership/ 


Burton, J., Baker, L., Marquard, A., & Lehmann-Grube, P. (2022). 
From MEC to net-zero: The role of the energy sector in the just 
transition. In N. Xaba & S. Fakir (Eds.), A Just Transition to a Low 
Carbon Future in South Africa. African Books Collective. https:// 
mistra.org.za/mistra-publications/a-just-transition-to-a-low-car- 
bon-future-in-south-africa/ 


Burton, J., Lott, T., & Rennkamp, B. (2018). Sustaining carbon 
lock-in: Fossil fuel subsidies in South Africa. In J. Skovgaard 

& H. van Asselt (Eds.), The Politics of Fossil Fuel Subsidies and 
their Reform (1st ed., pp. 229-245). Cambridge University Press. 
https://doi.org/10.1017/9781108241946.015 


Butler, B. (2021, April 11). Shell expects to pay Australia no 
resource tax on gas drawn from Gorgon project. The Guardian. 
http://www.theguardian.com/business/2021/apr/12/shell-ex- 
pects-to-pay-australia-no-resource-tax-on-gas-drawn-from-gor- 
gon-project 


Calles Almeida, P., Vega Araujo, J., Arond, E., Mufioz Cabré, M., 
Guerrero, R., Valle Riestra, E., Marifio, H., Fonseca, R., & Tambo- 
rrel, A (2023). Transicién energética en Latinoamérica: éhacia 
donde vamos? Stockholm Environment Institute. https://doi. 
org/10.51414/sei2023.002 


Calverley, D., & Anderson, K. (2022). Phaseout Pathways for 
Fossil Fuel Production Within Paris-compliant Carbon Budgets. 
Tyndall Centre, University of Manchester. https://research. 
manchester.ac.uk/en/publications/phaseout-pathways-for-fos- 
sil-fuel-production-within-paris-complia 


Campbell, R. (2020). Fracking and slacking: NT Government 
subsidies to onshore oil and gas. The Australia Institute. https:// 
australiainstitute.org.au/wp-content/uploads/2020/12/P886- 
Fracking-and-slacking-NT-government-assistance-to-onshore- 
gas-Web.pdf 


Production Gap Report 2023 95 


References: Chapter 3 (cont.) 


Campbell, R., Ogge, M., & Verstegan, P. (2023). New fossil fuel 
projects in Australia 2023. The Australia Institute. https://aus- 
traliainstitute.org.au/report/new-fossil-fuel-projects-in-austra- 
lia-2023/ 


Canada Energy Regulator. (2023). Canada’s Energy Future 
2023. Government of Canada. https://www.cer-rec.gc.ca/en/ 
data-analysis/canada-energy-future/2023/ 


Caney, S. (2016). Climate change, equity, and stranded assets 
[Research Backgrounder]. Oxfam America. https://policy-prac- 
tice.oxfamamerica.org/static/media/files/climate_change_equi- 
ty_and_stranded_assets_backgrounder.pdf 


Carbon Brief. (2022, November 17). Draft COP27 agreement fails 
to call for ‘phase-down' of all fossil fuels. Carbon Brief https:// 
www.carbonbrief.org/daily-brief/draft-cop27-agreement-fails- 
to-call-for-phase-down-of-all-fossil-fuels/ 


CAT. (2022, October 26). Indonesia: Policies & action. Climate 
Action Tracker. https://climateactiontracker.org/countries/in- 
donesia/policies-action/ 


CCIA. (2021). Guiding Opinions on High-Quality Development 
of the Coal Industry during the “14th Five-Year Plan.” China Coal 
Industry Association. http://www.coalchina.org.cn/upload- 
file/2021/0603/20210603114439221.pdf 


Central Bank of Nigeria. (2023a). Central Bank of Nigeria 
Economic Report Fourth Quarter 2022. https://www.cbn.gov. 
ng/Out/2023/RSD/FOURTH%20QUARTER%202022%20ECO- 
NOMIC%2OREPORT.pdf 


Central Bank of Nigeria. (2023b). Real Gross Domestic Product 
[dataset]. https://www.cbn.gov.ng/rates/RealGDP.asp 


Central Dispatch Department of the Fuel and Energy Com- 
plex. (2021, September 30). General Scheme for the Devel- 
opment of the Oil Industry. https://www.cdu.ru/tek_russia/ 
issue/2021/7/930/ 


Chakraborty, S. (2023, February 7). India Energy Week: PM Modi 
seeks more investments in oil & gas, refineries. Business Stan- 
dard. https://www.business-standard.com/article/current-af- 
fairs/india-energy-week-pm-modi-seeks-more-investments-in- 
oil-gas-refineries-123020600830_1.html 


Chetwynd, G. (2023, May 19). Petrobras turns to Tolmasquim 
for energy transition. Upstream Online. https://www.upstrea- 
monline.com/people/petrobras-turns-to-tolmasquim-for-ener- 
gy-transition/2-1-1452506 


CIL. (2021). About us. Coal India Limited. https://www.coalindia. 
in/about-us/ 


Civillini, M. (2023a, June 26). What does “unabated” fossil fuels 
mean? Climate Home News. https://www.climatechangenews. 
com/2023/06/26/what-does-unabated-fossil-fuels-mean/ 


96 Production Gap Report 2023 


Civillini, M. (2023b, July 27). Germany plans to keep funding 
new gas projects overseas despite pledge. Climate Home News. 
https://www.climatechangenews.com/2023/07/27/germany- 
plans-to-keep-funding-new-gas-projects-overseas-despite- 
pledge/ 


Climate Analytics. (2021). Why gas is the new coal. https://cli- 
mateanalytics.org/publications/2021/why-gas-is-the-new-coal/ 


CNN Indonesia. (2023, February 6). Pengamat persoalkan sum- 
ber energi baru dalam RUU EBET. https://www.cnnindonesia. 
com/ekonomi/20230206165126-85-909566/pengamat-per- 
soalkan-sumber-energi-baru-dalam-ruu-ebet 


CNPC. (2021). 2020 Corporate social responsibility report: 
Sustainable energy supply. China National Petroleum Corpora- 
tion. https://www.cnpc.com.cn/en/csr2020enhmshn/202105 
/031c7f9dff8140e9b403d26db8c9fbb6/files/bfe6a34a1b7f- 
44dialic4b2ddaf7530e.pdf 


CNPC. (2022). 2027 Annual Report. China National Petroleum 
Corporation. https://www.cnpc.com.cn/en/2021enbvf- 
grme/202208/9f9800629f2b49e1bb7108eed28d1a30/files/le 
36341535874a608d0b17b82df9d429.pdf 


CNPC ETRI. (2022). 2060 World and China Energy Outlook (2022 
Edition). China National Petroleum Corporation. https://mp.weix- 
in.qq.com/s/u7AJ9FsIVxvCXJ98ZshyHA 


Comisién Nacional de Hidrocarburos. (2022). Prospectiva de 
Produccion 2022-2028: Actualizacion Tercer Trimestre de 2022. 
https://hidrocarburos.gob.mx/estadisticas/ 


Commonwealth of Australia. (2023). Budget, 2023-24: Budget 
Strategy and Outlook, Budget Paper No. 7. https://budget.gov.au/ 
content/bp1/index.htm 


Comrie, S. (2022, January 27). Gwede Mantashe’s vision for 
South Africa's energy future is powered by gas. Daily Maverick. 
https://www.dailymaverick.co.za/article/2022-01-27-gwede- 
mantashes-vision-for-south-africas-energy-future-is-powered- 
by-gas/ 


Congreso de Colombia. (2021a). Ley no. 2099 de 2021. https:// 
dapre.presidencia.gov.co/normativa/normativa/LEY%20 
2099%20DEL%2010%20DE%20JULIO%20DE%202021.pdf 


Congreso de Colombia. (2021b). Ley no. 2769 de 2027. https:// 
acmineria.com.co/sitio/wp-content/uploads/2022/01/Ley- 
N0002169-de-2021-1.pdf 


Congreso de Colombia. (2022). Proyecto de Ley 114 de 2022. 
https://leyes.senado.gov.co/proyectos/index.php/textos-rad- 
icados-senado/p-ley-2022-2024/2674-proyecto-de-ley-114- 
de-2022 


Congressional Research Service. (2020). Methane and Other Air 
Pollution Issues in Natural Gas Systems (R42986). 
https://fas.org/sgp/crs/misc/R42986.pdf 


References: Chapter 3 (cont.) 


Connolly, K. (2022, September 1). 5 Lessons from South Africa’s 
Just Transition Journey. World Resources Institute. 
https://www.wri.org/technical-perspectives/5-lessons-south- 
africas-just-transition-journey 


Creamer, M. (2022, May 5). World Coal Association favours 
just energy transition to net zero future. Mining Weekly. https:// 
www.miningweekly.com/article/world-coal-association-fa- 
vours-just-energy-transition-to-net-zero-future-2022-05-05 


Dargin, J. (2022). What's at Stake in the Massive China-Qatar 
Gas Deal. Carnegie Endowment for International Peace. https:// 
carnegieendowment.org/2022/12/29/what-s-at-stake-in-mas- 
sive-china-qatar-gas-deal-pub-88696 


DCCEEW. (2022). Australia’s emissions projections 2022. De- 
partment of Climate Change, Energy, the Environment and Wa- 
ter. https://www.dcceew.gov.au/sites/default/files/documents/ 
australias-emissions-projections-2022.pdf 


DCCEEW. (20238). Australia’s National Greenhouse Accounts 
(ANGA) (Emissions inventories > National inventory by economic 
sector > obtain total fossil fuel supply chain emissions by sum- 
ming sectors B 06, B 07, C 17, and D 27.) [dataset]. Department 
of Climate Change, Energy, the Environment and Water. https:// 
greenhouseaccounts.climatechange.gov.au/ 


DCCEEW. (2023b). Safeguard Mechanism Reforms. Department 
of Climate Change, Energy, the Environment and Water. https:// 
www.dcceew.gov.au/sites/default/files/documents/safe- 
guard-mechanism-reforms-factsheet-2023.pdf 


Department of Finance Canada. (2021, June 7). Investment Tax 
Credit for Carbon Capture, Utilization, and Storage. Government 
of Canada. https://www.canada.ca/en/department-finance/ 
programs/consultations/2021/investment-tax-credit-car- 
bon-capture-utilization-storage.html 


Department of Finance Canada. (2022a, May 11). Update on 
Trans Mountain Expansion Project [Statements]. Government 
of Canada. https://www.canada.ca/en/department-finance/ 
news/2022/05/update-on-trans-mountain-expansion-project.html 


Department of Finance Canada. (2022b, August 9). Additional 
Design Features of the Investment Tax Credit for Carbon Capture, 
Utilization and Storage: Recovery Mechanism, Climate Risk Dis- 
closure, and Knowleage Sharing [Backgrounders]. Government 
of Canada. https://www.canada.ca/en/department-finance/ 
news/2022/08/additional-design-features-of-the-invest- 
ment-tax-credit-for-carbon-capture-utilization-and-storage-re- 
covery-mechanism-climate-risk-disclosure-and-k.html 


Department of Industry, Science and Resources. (2022a). 
Commonwealth of Australia resources and energy major projects 
2022 [Data and analysis]. Office of the Chief Economist. https:// 
www.industry.gov.au/publications/resources-and-energy-ma- 
jor-projects-2022 


Department of Industry, Science and Resources. (2022b). 
National Reconstruction Fund: Diversifying and transforming 
Australia's industry and economy. Commonwealth of 

Australia. https://www.industry.gov.au/news/national-recon- 
struction-fund-diversifying-and-transforming-australias-indus- 
try-and-economy 


Department of Industry, Science and Resources. (2023). Com- 
monwealth of Australia resources and energy quarterly: March 

2023. Office of the Chief Economist. https://www.industry.gov. 
au/publications/resources-and-energy-quarterly-march-2023 


Department of the Prime Minister and Cabinet. (2023, May 5). 
A new national Net Zero Authority. Commonwealth of Australia. 
https://www.pmc.gov.au/news/new-national-net-zero-authority 


Depledge, J. (2008). Striving for no: Saudi Arabia in the climate 
change regime. Global Environmental Politics, 8(4), 9-35. https:// 
doi.org/10.1162/glep.2008.8.4.9 


DFC. (2021). Public Information Summary—Rovuma LNG. US In- 
ternational Development Finance Corporation. https://www.dfc. 
gov/sites/default/files/media/documents/9000093392.pdf 


DFFE. (2022). National GHG inventory report South Africa 2000- 
2020. Department of Forestry, Fisheries and the Environment. 
https://www.dffe.gov.za/sites/default/files/reports/8national- 
greenhousegasreport2022 pdf 


Di Paola, A., & Ratcliffe, V. (2022, May 17). UAE to more than dou- 
ble LNG export capacity with fujairah plant. Bloomberg. https:// 
www.bloomberg.com/news/articles/2022-05-17/uae-to-more- 
than-double-Ing-export-capacity-with-fujairah-plant 


Diario Oficial da Unido. (2021). N. 83, de 10 de dezembro de 2021 
Resolucdo n. 27, de 9 de Dezembro 2021 do Conselho Nacional 
de Politica Energética. Presidéncia da Republica. https://www. 
gov.br/mme/pt-br/assuntos/conselhos-e-comites/cnpe/resolu- 
coes-do-cnpe/resolucoes-2021/Res_CNPE272021.pdf 


Diario Oficial da Unido. (2022). Lei no 14.299, de 5 de janeiro de 
2022—DOU - Imprensa Nacional. https://www.gov.br/casacivil/ 
pt-br/assuntos/colegiados/conselho-do-programa-de-transi- 
cao-energetica-justa/decreto-11124_2022-conselho-do-tej.pdf 


Disavino, S. (2021, December 21). U.S. to be world’s biggest LNG 
exporter in 2022. Reuters. https://www.reuters.com/business/ 
energy/us-be-worlds-biggest-Ing-exporter-2022-2021-12-21/ 


DMRE. (2021). South African gas master plan: Basecase report 
(vO1) (Gas Master Plan 2022: Stakeholder Consultation). Depart- 
ment of Mineral Resources and Energy. https://www.energy.gov. 
za/files/media/explained/Gas_Master_Plan_Basecase_Report.pdf 


DNP. (2023). Colombia, potencia mundial de Ia vida: Bases del 
plan nacional de desarrollo 2022-2026. Departamento Nacional 
de Planeacidn. https://colaboracion.dnp.gov.co/CDT/portalD- 
NP/PND-2023/2023-02-23-bases-plan-nacional-de-desarrollo- 
web.pdf 


Production Gap Report 2023 97 


Draeger, R., Cunha, B.S. L., Muller-Casseres, E., Rochedo, P. R. R., 
Szklo, A., & Schaeffer, R. (2022). Stranded crude oil resources 
and just transition: Why do crude oil quality, climate ambitions 
and land-use emissions matter. Energy, 255, 124451. https://doi. 
org/10.1016/j.energy.2022.124451 


Dyatel, T. (2023, April 24). Taxes evaporate from ammonia. 
Kommersant. https://www.kommersant.ru/doc/5952375 


E3G. (2022). Fossil fuel exclusion policies. https://www.e3g.org/ 
bank-metrics-2/fossil-fuel-exclusion-policies-kfw/ 


ECCC. (2021). Canada’s Enhanced Nationally Determined Contri- 
bution. Environment and Climate Change Canada. https://www. 
canada.ca/en/environment-climate-change/news/2021/04/ 
canadas-enhanced-nationally-determined-contribution.html 


ECCC. (2022). Reducing methane emissions from Canada’s oil 
and gas sector: discussion paper. Environment and Climate 
Change Canada. https://www.canada.ca/en/environment-cli- 
mate-change/services/canadian-environmental-protec- 
tion-act-registry/consultation-reducing-methane-emis- 
sions-oil-gas-sector.html 


ECCC. (2023a). Government of Canada delivers on key cli- 
mate commitment to phase out inefficient fossil fuel subsidies. 
Environment and Climate Change Canada. https://www. 
canada.ca/en/environment-climate-change/news/2023/07/ 
government-of-canada-delivers-on-key-climate-commit- 
ment-to-phase-out-inefficient-fossil-fuel-subsidies.html 


98 Production Gap Report 2023 


ECCC. (2023b). Speech for the Honourable Steven Guilbeaullt, 
Minister of Environment and Climate Change, Appearance at the 
Indian Institute of Technology Madras. Environment and Climate 
Change Canada. https://www.canada.ca/en/environment-cli- 
mate-change/news/2023/07/speech-for-the-honourable-ste- 
ven-guilbeault-minister-of-environment-and-climate-change-ap- 
pearance-at-the-indian-institute-of-technology-madras.html 


Echeverria, J. (2022, November 7). Cop27: Colombia calls for 
political solutions. Argus. https://www.argusmedia.com/en/ 
news/2388656-cop-27-colombia-calls-for-political-solutions 


Ecopetrol. (2022a). Composicion accionaria [dataset]. https:// 
www.ecopetrol.com.co/wps/portal/Home/es/Inversionistas/ 
informacion/Composicionaccionaria 


Ecopetrol. (2022b). Estrategia 2040. https://files.ecopetrol.com. 
co/web/esp/cargas/web/noticias/VCM/estrategia-2040.pdf 


Ecopetrol. (2022c, December 9). El grupo ecopetrol invertira 
entre cop 25.3 y cop 29.8 billones en 2023 para acelerar la 
senda de transicion y soberania energética. Ecopetrol. https:// 
www.ecopetrol.com.co/wps/portal/Home/es/noticias/detalle/ 
inversion-ge-2023-transicion-energetica#:~:text=Ecopetrol%20 
S.A.%20(BVC%3A%20ECOPETROL%3B,29.8%20billones%20 
para%20el%202023. 


Ecopetrol. (2023, February 9). Mitigacion de gases efecto 
invernadero. https://www.ecopetrol.com.co/wps/portal/Home/ 
es/ResponsabilidadEtiqueta/Medio%20ambiente/cambio-cli- 
matico-et 


References: Chapter 3 (cont.) 


EDC. (2018). 2018 Individual Transaction Information. Export 
Development Canada. https://www.edc.ca/content/dam/edc/ 
en/corporate/disclosure/reporting/2018-individual-transac- 
tions.pdf 


EDC. (2019). 2019 Individual Transaction Information. Export 
Development Canada. https://www.edc.ca/content/dam/edc/ 
en/corporate/disclosure/reporting/2019-individual-transac- 
tions.pdf 


EDC. (2020). 2020 Individual Transaction Information. Export 
Development Canada. https://www.edc.ca/content/dam/edc/ 
en/corporate/disclosure/reporting/2020-individual-transac- 
tions.pdf 


EDC. (2021). 2021 Individual Transaction Information. Export 
Development Canada. https://www.edc.ca/content/dam/edc/ 
en/corporate/disclosure/reporting/2021-individual-transac- 
tions.pdf 


Edovina, T. (2022, February 4). “We need to support not only 
current exports, but also future ones.” Kommersant. https:// 
www.kommersant.ru/doc/5195437 


EIA. (2023a). Country analysis brief: Kuwait. U.S. Energy Informa- 
tion Administration. https://www.eia.gov/international/content/ 
analysis/countries_long/Kuwait/kuwait.pdf 


EIA. (2023b). Country analysis brief: Qatar. U.S. Energy Informa- 
tion Administration. https://www.eia.gov/international/content/ 
analysis/countries_long/Qatar/qatar.pdf 


EIA. (2028c). Mexico. U.S. Energy Information Administration. 
https://www.eia.gov/international/analysis/country/mex 


EITI. (2020). Colombia. Extractive Industries Transparency Initia- 
tive. https://eiti.org/countries/colombia 


Elumoye, D., Addeh, E., & Uzoho, P. (2023, February). Steady 
progress as Nigeria's oil production exceeds 1.6 million barrels 
per day, says Kyari. This Day Live. https://www.thisdaylive.com/ 
index.php/2023/02/22/steady-progress-as-nigerias-oil-pro- 
duction-exceeds-1-6-million-barrels-per-day-says-kyari/ 


Enerdata. (2022, October 5). Germany's RWE brings forward its 
coal phase-out plan from 2038 to 2030. https://www.enerdata. 
net/publications/daily-energy-news/germanys-rwe-brings-for- 
ward-its-coal-phase-out-plan-2038-2030.html 


Environmental and Energy Law Program. (2022). Environmen- 
tal Justice (EJ) Provisions of the 2022 Inflation Reduction Act. 
Harvard University. http://eelp.law.harvard.edu/wp-content/ 
uploads/EELP-IRA-EJ-Provisions-Table.pdf 


Environmental Audit Committee. (2023). Accelerating the tran- 
sition from fossil fuels and securing energy supplies: Government 
and regulator response to the committee's fourth report (Fourth 
Special Report of Session 2022-23). House of Commons. 
https://committees.parliament.uk/publications/34534/docu- 
ments/190069/default/ 


Equinor. (2022). 2022 Energy transition plan. https://cdn. 
equinor.com/files/h61q9gi9/global/6a64fb766c58f70ef- 
37807deca2ee036a3f4096b.pdf?energy-transi- 
tion-plan-2022-equinor.pdf 


Eskom. (2023). Just Energy Transition (JET). https://www.eskom. 
co.za/about-eskom/just-energy-transition-jet/ 


ETP. (2022). Nigeria energy transition plan. Nigeria Energy Tran- 
sition Plan. https://www.energytransition.gov.ng/ 


European Commission. (2022, December 14). Political Declara- 
tion on establishing the JETP with Viet Nam. https://ec.europa. 
eu/commission/presscorner/detail/en/statement_22_7724 


European Commission. (2023). The EU and the International 
Partners Group announced a Just Energy Transition Partnership 
with Senegal combining climate and development goals. https:// 
ec.europa.eu/commission/presscorner/detail/en/IP_23_3448 


European Council. (2028, April 25). “Fit for 55”: Council adopts 
key pieces of legislation delivering on 2030 climate targets. 
https://www.consilium.europa.eu/en/press/press-releas- 
es/2023/04/25/fit-for-55-council-adopts-key-pieces-of-legisla- 
tion-delivering-on-2030-climate-targets/ 


Evans, D. (2022, December 6). Zarubezhneft eyes giant East 
Natuna gas block in Indonesia. Energy Voice. https://www.ener- 
gyvoice.com/oilandgas/asia/466597/zarubezhneft-eyes-giant- 
east-natuna-gas-block-in-indonesia/ 


EXIM. (2023a). Authorizations From 10/01/2006 Thru 12/31/2022 
[dataset]. data.exim.gov. https://catalog.data.gov/dataset/au- 
thorizations-from-10-01-2006-thru-12-31-2022 


EXIM. (2023b). Export-Import Bank of the United States Board 
Approves Two Deals in Support of Thousands of U.S. Jobs in 
Transportation, Energy Sectors. Export-lmport Bank of the United 
States. https://www.exim.gov/news/export-import-bank-unit- 
ed-states-board-approves-two-deals-support-thousands-jobs- 
transportation 


Ezeugwu, S. (2022, November). Russia-Ukraine war raising eu- 
rope’s interest in Nigeria’s coal. Leadership. https://leadership. 
ng/russia-ukraine-war-raising-europes-interest-in-nigerias- 
coal-adegbite/ 


Feehn, T., Hagem, C., Lindholt, L., Mesland, S., & Rosendahl, kK. 
E. (2017). Climate policies in a fossil fuel producing country: 
Demand versus supply side policies. The Energy Journal, 38(1), 
77-102. https://doi.org/10.5547/01956574.38.1.tfae 


Federal Government of Nigeria. (2018). Flare gas (jpreven- 
tion of waste and pollution) regulations. https://www.nupre. 
gov.ng/wp-content/uploads/2020/06/Flare-Gas-Preven- 
tion-of-Waste-Pollution-Regulations-2018.pdf 


Federal Government of Nigeria. (2021). Petroleum Industry 
Act. http://www.petroleumindustrybill.com/wp-content/ 
uploads/2021/09/Official-Gazette-of-the-Petroleum-Indus- 
try-Act-2021.pdf 


Production Gap Report 2023 99 


References: Chapter 3 (cont.) 


Federal Government of Nigeria. (2023). Nigeria Agenda 2050. 
https://nationalplanning.gov.ng/wp-content/uploads/2023/05/ 
Nigeria-Agenda-2050-Report-Corrected.pdf 


Federal Ministry of Environment. (2021). Nigeria's first nationally 
determined contribution. Federal Government of Nigeria. https:// 
climatechange.gov.ng/wp-content/uploads/2021/08/NDC_ 
File-Amended-_11222.pdf 


Federative Republic of Brazil. (2021). Lei n° 14.134, de 8 de abril 
de 2021. https://www.planalto.gov.br/ccivil_03/_ato2019- 
2022/2021/lei/I14134.htm 


Federative Republic of Brazil. (2022). Nationally Determined 
Contribution. Nationally Determined Contributions Registry. 
https://unfecc.int/sites/default/files/NDC/2022-06/Updated%20 
-%20First%~20NDC%20-%20%20FINAL%20-%20PDF.pdf 


FFNPT. (2023). Who has called for a Fossil Fuel Non-Proliferation 
Treaty? The Fossil Fuel Non-Proliferation Treaty. https://fossilfu- 
eltreaty.org/endorsements 


Fogarty, D. (2023, January 17). Questions over impact on green 
agenda as oil boss set to lead UN climate talks. The Straits 
Times. https://www.straitstimes.com/opinion/an-oil-boss-will- 
lead-un-climate-talks-will-he-really-push-the-green-agenda 


Forbes. (2023, January 19). Ministra de Minas insiste que el 
Gobierno Petro no firmara nuevos contratos de exploracién de 
petrdleo y gas. Forbes Colombia. https://forbes.co/2023/01/19/ 
actualidad/ministra-de-minas-insiste-que-el-gobierno-petro-no- 
firmara-nuevos-contratos-de-exploracion-de-petroleo-y-gas/ 


Fransen, T., Henderson, C., O'Connor, R., Alayza, N., Caldwell, M., 
Chakrabarty, S., Dixit, A., Finch, M., Kustar, A., Langer, P., Stolle, 
F., Walls, G., & Welle, B. (2022). The State of Nationally Deter- 
mined Contributions: 2022. World Resources Institute. https:// 
doi.org/10.46830/wrirpt.22.00043 


Friends of the Earth. (2023, January 16). Legal challenge filed 
over Cumbrian coal mine. https://friendsoftheearth.uk/climate/ 
legal-challenge-filed-over-cumbrian-coal-mine 


Frontini, P., & Nogueira, M. (2023, January 27). New Petrobras 
CEO says to drive energy shift while expanding oil and gas. 
Reuters. https://www.reuters.com/business/energy/new- 
petrobras-ceo-says-drive-energy-shift-while-expanding-oil- 
gas-2023-01-27/ 


FUP. (2021). Carta dos petroleiros ao presidente Lula. Feder- 
acdo Unica dos Petroleiros. https://fup.org.br/wp-content/ 
uploads/2022/03/Carta-ao-Lula-peb.pdf 


G20. (2009). G20 Leaders Statement: The Pittsburgh Summit. 
Group of Twenty. http://www.g20.utoronto.ca/2009/2009com- 
munique0925.html 


G20. (2022). G20 Bali leaders’ declaration. Group of Twenty. 
https://www.g20.org/content/dam/gtwenty/gtwenty_new/ 
about_g20/previous-summit-documents/2022-bali/G20%20 
Bali%20Leaders%27%20 Declaration, %2015-16%20Novem- 
ber%202022.pdf 


100 Production Gap Report 2023 


G20 Peer-review Team. (2016). China's efforts to phase out and 
rationalise its inefficient fossil-fuel subsidies: A report on the G20 
peer review of inefficient fossil-fuel subsidies that encourage 
wasteful consumption in China. Report prepared by members of 
the peer-review team: Germany, Indonesia, the United States, 
the IMF, and the OECD (Chair of the peer review). https://www. 
oecd.org/fossil-fuels/publication/G20%20China%20Peer%20 
Review_G20_FFS_Review_final_of_20160902.pdf 


Galeana, E. (2023, March 21). Mexico will accomplish oil sov- 
ereignty in 2024: Amlo. Mexico Business News. https://mexico- 
business.news/energy/news/mexico-will-accomplish-oil-sover- 
eignty-2024-amlo 


Gaventa, J. (2021). The failure of “gas for development” - Mozam- 
bique case study. E8G. https://www.e3g.org/publications/the- 
failure-of-gas-for-development-mozambique-case-study/ 


GCO. (2008). Qatar National Vision 2030. Government Com- 
munications Office, State of Qatar. https://www.gco.gov.qa/ 
wp-content/uploads/2016/09/GCO-QNV-English.pdf 


GECF. (2021, March 30). GECF member Nigeria heralds ‘decade 
of gas’ to transform its future. Gas Exporting Countries Forum. 
https://www.gecf.org/events/gecf-member-nigeria-heralds- 
%E2%BO%Y8Bdecade-of-gas%E2%80%99-to-transform-its- 
future 


Geuskens, I., & Butijn, H. (2022). Locked out of a Just Transition: 
Fossil Fuel Financing in Africa. Bank Track et al. https://www. 
banktrack.org/news/at_least_132_billion_in_finance_for_fos- 
sil_fuels_is_locking_africa_out_of_a_just_transition_shows_ 
new_report 


Gibson, J. (2022, December 28). Business case for Middle Arm 
Sustainable Development Precinct triggers climate concerns 
from critics. ABC News. https://www.abc.net.au/news/2022- 
12-29/nt-middle-arm-sustainable-development-precinct-cli- 
mate-concerns/101809178 


Global Development Policy Center. (2022). China's global energy 
finance database [dataset]. Boston University Global Develop- 
ment Policy Center. https://www.bu.edu/cgef/#/intro 


Global Energy Monitor. (2023). Global Coal Mine Tracker (April 
2023 release) [dataset]. https://globalenergymonitor.org/proj- 
ects/global-coal-mine-tracker/ 


Global Methane Pledge. (n.d.). Fast action on methane to keep 
a1.5°C future within reach. Retrieved June 19, 2023, from 
https://www.globalmethanepledge.org/ 


Glover, F. (2021, September 2). Mubadala Petroleum finalises 
$1bn deal for 22% stake in Israel’s Tamar gas field. The National. 
https://www.thenationalnews.com/business/2021/09/02/ 
mubadala-petroleum-finalises-1bn-deal-for-22-stake-in-israels- 
tamar-gas-field/ 


Gnana, J. (2022, August 2). Kuwait nears maximum oil produc- 
tion, with politics, technical challenges stunting growth. S&P 
Global. https://www.spglobal.com/commodityinsights/en/ 
market-insights/latest-news/oil/080222-kuwait-nears-maxi- 
mum-oil-production-with-politics-technical-challenges-stunt- 
ing-growth 


References: Chapter 3 (cont.) 


Goldman, G., Bailin, D., Rogerson, P., Agatstein, J., Imm, J., & 
Phartiyal, P. (2013). Toward an Evidence-Based Fracking Debate: 
Science, Democracy, and Community Right to Know in Unconven- 
tional Oil and Gas Development. The Center for Science and De- 
mocracy, Union of Concerned Scientists. https://www.ucsusa. 
org/sites/default/files/2019-09/fracking-report-full_O.pdf 


Gordon, D., Reuland, F., Jacob, D. J., Worden, J. R., Shindell, D. 
T., & Dyson, M. (2023). Evaluating net life-cycle greenhouse 

gas emissions intensities from gas and coal at varying methane 
leakage rates. Environmental Research Letters, 18(8). https://doi. 
org/10.1088/1748-9326/ace3db 


Government of Canada. (2021, February 25). Canadian Net-Zero 
Emissions Accountability Act. https://www.canada.ca/en/ 
services/environment/weather/climatechange/climate-plan/ 
net-zero-emissions-2050/canadian-net-zero-emissions-ac- 
countability-act.html 


Government of Canada. (2022a). Chapter 3: Clean Air and a 
Strong Economy (Budget 2022). https://www.budget.canada. 
ca/2022/report-rapport/chap3-en.html 


Government of Canada. (2022b). Draft guidance for best-in-class 
GHG emissions performance by oil and gas projects. https:// 
www.canada.ca/en/services/environment/weather/climat- 
echange/climate-plan/oil-gas-emissions-cap/best-class-draft- 
guidance.html 


Government of Canada. (2022c, March 29). 2030 Emissions 
Reduction Plan: Clean Air, Strong Economy. https://www.canada. 
ca/en/services/environment/weather/climatechange/cli- 
mate-plan/climate-plan-overview/emissions-reduction-2030. 
html 


Government of Canada. (2022d, July 18). Oi and gas emissions 
cap. https://www.canada.ca/en/services/environment/weath- 
er/climatechange/climate-plan/oil-gas-emissions-cap.html 


Government of Canada. (2023a). Sustainable Jobs Plan. https:// 
www.canada.ca/en/services/jobs/training/initiatives/sustain- 
able-jobs/plan.html 


Government of Canada. (2023b). Government Bill (House of 
Commons) C-50 (44-1)—Canadian Sustainable Jobs Act. https:// 
www.parl.ca/DocumentViewer/en/44-1/bill/C-50/first-reading 


Government of China. (2021). China's Achievements, New Goals 
and New Measures for Nationally Determined Contributions. 
Nationally Determined Contributions Registry. https://unfccc. 
int/sites/default/files/NDC/2022-06/China%E2%80%99s%20 
Achievements%2C%20New%20Goals%20and%20New%20 
Measures%20for%20Nationally%20Determined%20Contribu- 
tions.pdf 


Government of Colombia. (2020). Actualizacion de la contribu- 
ci6n determinada a nivel nacional de Colombia (NDC). https:// 
unfccc.int/sites/default/files/NDC/2022-06/NDC%2Oactual- 
izada%20de%20Colombia.pdf 


Government of Germany. (2017, February 13). No fracking in 
Germany. https://www.bundesregierung.de/breg-en/issues/ 
sustainability/no-fracking-in-germany-391340 


Government of Germany. (2020). Coal Phase-out Act. http:// 
www.bgbl.de/xaver/bgbl/start.xav?startbk=Bundesanzeiger_ 
BGBI&jumpTo=bgbl120s1818.pdf 


Government of Germany. (2021). Koalitionsvertrag zwischen 
SPD, Buindnis 90/Die Grtinen und FDP. https://www.bundesr- 
egierung.de/breg-de/aktuelles/koalitionsvertrag-2021-1990800 


Government of Germany. (2022a). Update to the long-term 
strategy for climate action of the Federal Republic of Germany. 
Nationally Determined Contributions Registry. https://unfccc. 
int/sites/default/files/resource/Anlage%202_Update%20 
to%20the%20long-term%20strategy%20for%20climate%20 
action%200f%20the%20Federal%20Republic%200f%20Ger- 
many_O2Nov2022_0.pdf 


Government of Germany. (2022b). Ersatzkraftwerkebereithal- 
tungsgesetz. https://www.bundesnetzagentur.de/DE/Fachthe- 
men/ElektrizitaetundGas/Kohleausstieg/EKBG/start.html 


Government of Germany. (2023). What is the German govern- 
ment doing for the climate? https://www.bundesregierung. 
de/breg-en/issues/climate-action/government-climate-poli- 
cy-1779414 


Government of India. (2022). India’s Updated First Nationally 
Determined Contribution Under Paris Agreement. Nationally 
Determined Contributions Registry. https://unfccc.int/sites/ 
default/files/NDC/2022-08/India%20Updated%20First%20 
Nationally%20Determined%20Contrib.pdf 


Government of Indonesia. (2021). Indonesia long-term strategy 
for low carbon and climate resilience 2050. https://unfccc.int/ 
sites/default/files/resource/Indonesia_LTS-LCCR_2021.pdf 


Government of Indonesia. (2022). Enhanced Nationally Deter- 
mined Contribution: Republic of Indonesia. Nationally Determined 
Contributions Registry. https://unfccc.int/sites/default/files/NDC/ 
2022-09/23.09.2022_Enhanced%20NDC%20Indonesia.pdf 


Government of Nigeria. (2021). Climate Change Act. https:// 
www.ilo.org/dyn/natlex/docs/ELECTRONIC/112597/140749/ 
F962932059/NGA112597.pdf 


Government of Norway. (2022). Update of Norway's Nationally 
Determined Contribution. Nationally Determined Contributions 
Registry. https://unfccc.int/sites/default/files/NDC/2022-11/ 
NDC%20Norway_second%2Oupdate.pdf 


Government of South Africa. (2020). South Africa’s low 


emission development strategy 2050. Republic of South Africa. 
https://unfecc.int/documents/253724 


Production Gap Report 2023 101 


References: Chapter 3 (cont.) 


Government of South Africa. (2021). South Africa updated first 
NDC September 2027. Nationally Determined Contributions 
Registry. https://unfccc.int/sites/default/files/NDC/2022-06/ 
South%20Africa%20updated%20first%20NDC%20Septem- 
ber%202021.pdf Government of the Republic of Kazakhstan. 
(2017). Code on subsoil and subsoil use: 125-IV. https://adilet.zan. 
kz/eng/docs/K1700000125 


Government of the Republic of Kazakhstan. (2018). Standard 
contracts for subsoil use: Code 233. https://adilet.zan.kz/kaz/ 
docs/V1800017140 


Government of the Republic of Kazakhstan. (2021, November 
2). Kazakh Prime-Minister Askar Mamin took part in the UN 
Climate Change Conference (COP286) in Glasgow, reaffirming 
the country’s commitment to the global climate change agenda. 


Embassy of the Republic of Kazakhstan to the Republic of Croatia. 


https://www.gov.kz/memleket/entities/mfa-zagreb/press/ 
news/details/278599?lang=en#:~:text=In%20December%20 
2020%2C%20the%20President,to%2015%20percent%20 
by%202030 


Government of the Republic of Kazakhstan. (2022). On 
amendments to the Decree of the Government of the Republic 

of Kazakhstan dated June 28, 2014 No. 724 “On approval of the 
Concept for the development of the fuel and energy complex of 
the Republic of Kazakhstan until 2030." https://adilet.zan.kz/rus/ 
docs/P2200000931 


Government of the Republic of Kazakhstan. (2023a). 

On approval of the concept for the development of higher educa- 
tion and science in the Republic of Kazakhstan for 2023-2029. 
https://adilet.zan.kz/kaz/docs/P2300000248 


Government of the Republic of Kazakhstan. (2023b). 

On approval of the strategy for achieving carbon neutrality of 
the Republic of Kazakhstan until 2060. https://adilet.zan.kz/kaz/ 
docs/U2300000121 


Government of the Russian Federation. (2020a). Development of 
the Coal Industry in Russia until 2035. http://static.government. 
ru/media/files/OoKX6PriWgDz4CNNAxwlYZEE6zm6152S.pdf 


Government of the Russian Federation. (2020b). Energy 
Strategy: Russian Federation for the Period up to 2035. Russian 
Federation. http://static.government.ru/media/files/w4sigFOi- 
DjGVDYT4IgsApssm6mZRb7wx.pdf 


Government of the Russian Federation. (2022a). Nationally 
Determined Contribution. Nationally Determined Contributions 
Registry. https://unfccc.int/sites/default/files/NDC/2022-06/ 
NDC_RF_eng.pdf 


Government of the Russian Federation. (2022b). Strategy of 
socio-economic development of the Russian Federation with low 
GHG emissions until 2050. UNFCCC. https://unfecc.int/sites/de- 
fault/files/resource/Strategy%200f%20Socio-Economic%20 
Development%200f%20the%20Russian%20Federation%20 
with%20Low%20GHG%20Emissions%20EN.pdf 


Government of the Russian Federation. (2022c, October 7). 
Andrey Belousov took part in the International Coal Forum in 
kuzbass. http://government.ru/news/46735/ 


Government of the Russian Federation. (2022d, November 3). 
The Government approved the creation of a new special eco- 
nomic zone in the Kemerovo region. Government of the Russian 
Federation. http://government.ru/news/46964/ 


102 Production Gap Report 2023 


References: Chapter 3 (cont.) 


Government of the United Arab Emirates. (2022). Updated 
second nationally determined contribution of the United Arab 
Emirates: A bridge to greater climate ambition. Nationally Deter- 
mined Contributions Registry. https://unfcecc.int/sites/default/ 
files/NDC/2022-09/UpdateNDC-EN-2022.pdf 


Government of the United Arab Emirates. (2023a). Accelerating 
Action Towards a Green, Inclusive and Resilient Economy: Third 
Update of Second Nationally Determined Contribution for the 
UAE. Nationally Determined Contributions Registry. https://unfc- 
cc.int/sites/default/files/NDC/2023-07/Third%20Update%20 
of %20Second%20NDC%20for%20the%20UAE_v15.pdf 


Government of the United Arab Emirates. (2023b). UAE Centen- 
nial 2071. United Arab Emirates’ Government Portal. https://u. 
ae/en/about-the-uae/strategies-initiatives-and-awards/strate- 
gies-plans-and-visions/innovation-and-future-shaping/uae-cen- 
tennial-2071 


Graham, E. (2022, May 30). Tax relief for oil and gas is trouble 
for UK bills and energy transition. E3G. https://www.e3g.org/ 
news/tax-relief-oil-gas-trouble-uk-household-bills-energy-tran- 
sition/ 


Greco, E. (2020). Africa, extractivism and the crisis this time. 
Review of African Political Economy, 47(166), 511-521. https://doi. 
org/10.1080/03056244.2020.1859839 


Green, F., & Denniss, R. (2018). Cutting with both arms of 
the scissors: The economic and political case for restrictive 
supply-side climate policies. Climatic Change, 150, 73-87. 
https://doi.org/10.1007/s10584-018-2162-x 


Grubert, E., & Hastings-Simon, S. (2022). Designing the 
mid-transition: A review of medium-term challenges for coor- 
dinated decarbonization in the United States. W/REs Climate 
Change, 13(3), e768. https://doi.org/10.1002/wcc.768 


Haidar, A. (2022, November 8). President Tokayev announces 
plans to turn Atyrau region into petrochemical center, addresses 
environmental issues. The Astana Times. 
https://astanatimes.com/2022/11/president-tokayev-announc- 
es-plans-to-turn-atyrau-region-into-petrochemical-center-ad- 
dresses-environmental-issues/ 


Halim, D., & Omar, Z. (2020). Financing Fairly: Assessing the Sus- 
tainability of Investment Policies for Development Finance Insti- 
tutions in South Africa. Centre for Environmental Rights. https:// 
cer.org.za/wp-content/uploads/2020/05/Financing-Fairly-Re- 
port-and-Assessment-2020.pdf 


Hall, M. (2019). Gas Production from the UK Continental Shelf: 
An Assessment of Resources, Economics and Regulatory Reform 
(OIES PAPER NG 148). Oxford Institute for Energy Studies. 
https://doi.org/10.26889/9781784671419 


Hamilton, O., Nyberg, D., & Bowden, V. (2023). Elements of 
power: Material-political entanglements in Australia’s fossil 
fuel hegemony. Environment and Planning E: Nature and Space. 
https://doi.org/10.1177/25148486231159305 


Harrison, K., & Bang, G. (2022). Supply-Side Climate Policies in 
Major Oil-Producing Countries: Norway’s and Canada’s Strug- 
gles to Align Climate Leadership with Fossil Fuel Extraction. 
Global Environmental Politics, 22(4), 129-150. https://doi. 
org/10.1162/glep_a_00682 


Helgesen, O. K. (2020, August 5). Equinor defies doubters on 
Vaca Muerta. Upstream. https://www.upstreamonline.com/ 
shale/equinor-defies-doubters-on-vaca-muerta/2-1-852867 


Hodgson, C., & Kazmin, A. (2023, March 27). Italy's shift away 
from Russian gas clashes with its climate targets. Financial 
Times. https://www.ft.com/content/762e9d17-d5ab-41ca-9394- 
d668b30fb072 


House of Representatives. (2023). Safeguard Mechanism 
(Crediting) Amendment Bill 2023. The Parliament of the Com- 
monwealth of Australia. https://parlinfo.aph.gov.au/parlInfo/ 
download/legislation/bills/r6957_aspassed/toc_pdf/22136b01. 
pdf;fileType=application%2Fpdf 


Hughes, S. (2023, October 14). Corporate governance update: 
Climate change risk and disclosure [Speech]. Governance 
Institute of Australia Fellows Roundtable, Australian Securities 
& Investments Commission. https://asic.gov.au/about-asic/ 
news-centre/speeches/corporate-governance-update-cli- 
mate-change-risk-and-disclosure/ 


IANS. (2022, October 15). India to produce 25 per cent of its oil 
demand by 2030: Hardeep Puri. ETEnergyworld.Com. https:// 
energy.economictimes.indiatimes.com/news/oil-and-gas/india- 
to-produce-25-per-cent-of-its-oil-demand-by-2030-hardeep- 
puri/94871275 


Ibrahim, L., & Hussein, H. (2021, July 10). UAW announces Net 
Zero by 2050 strategic initiative. Emirates News Agency. https:// 
www.wam.ae/en/details/1395302978138 


ICAT. (2023, April 4). Third ICAT project in Nigeria begins: MRV 
framework for a just and gender-inclusive transition. Initiative for 
Climate Action Transparency. https://climateactiontransparency. 
org/third-icat-project-in-nigeria-begins-mrv-framework-for-a- 
just-and-gender-inclusive-transition/ 


IEA. (2019). World Energy Outlook 2019. International Energy 
Agency. 
https://www.iea.org/reports/world-energy-outlook-2019 


IEA. (2021). Net zero by 2050: A roadmap for the global energy 
sector. International Energy Agency. 
https://www.iea.org/reports/net-zero-by-2050 


IEA. (2022a). Africa Energy Outlook 2022 [World Energy Outlook 
Special Report]. International Energy Agency. 
https://www.iea.org/reports/africa-energy-outlook-2022 


IEA. (2022b). An Energy Sector Roadmap to Net Zero Emissions 
in Indonesia. International Energy Agency. 
https://www.iea.org/reports/an-energy-sector-road- 
map-to-net-zero-emissions-in-indonesia 


Production Gap Report 2023 103 


References: Chapter 3 (cont.) 


IEA. (2022c). Coal 2022 - Analysis and forecast to 2025. Interna- 
tional Energy Agency. https://iea.blob.core.windows.net/as- 
sets/91982b4e-26dc-41d5-88b1-4c47ea436882/Coal2022.pdf 


IEA. (2022d). Federal Climate Change Act 2021 (IEA/IRENA 
Renewables Policies Database) [dataset]. https://www.iea.org/ 
policies/13518-federal-climate-change-act-2021 


IEA. (2023a). World energy statistics and balances (2022 edition) 
[dataset]. International Energy Agency. 
https://doi.org/10.1787/data-00512-en 


IEA. (2023b). World oil statistics (2023 edition) [dataset]. Interna- 
tional Energy Agency. https://doi.org/10.1787/data-00474-en 


IISD. (2022). Summary of the 56th session of the Intergovern- 
mental Panel on Climate Change and the 14th session of Working 
Group Ill: 21 March - 4 April 2022. Earth Negotiations Bulletin. 
https://enb.iisd.org/sites/default/files/2022-04/enb12795e.pdf 


IMF. (2022). Qatar: 2022 Article IV Consultation-Press Release; 
and Staff Report (22/175). International Monetary Fund. 
https://www.imf.org/en/Publications/CR/Issues/2022/06/16/ 
Qatar-2022-Article-lV-Consultation-Press-Release-and-Staff- 
Report-519679 


Impact Assessment Agency of Canada. (2022, April 6). Gov- 
ernment Accepts Agency's Recommendation on Bay du Nord 
Development Project, Subject to the Strongest Environmental 
GHG Condition Ever. Government of Canada. 
https://www.canada.ca/en/impact-assessment-agency/news/ 
2022/04/government-accepts-agencys-recommendation- 
on-bay-du-nord-development-project-subject-to-the- 
strongest-environmental-ghg-condition-ever.html 


Impact Assessment Agency of Canada. (2023, March 15). 
Federal Government Provides Concurring Decision to British 
Columbia on Cedar LNG. Government of Canada. 
https://www.canada.ca/en/impact-assessment-agency/ 
news/2023/03/federal-government-provides-concurring- 
decision-to-british-columbia-on-cedar-Ing.html 


ECC. (2020). Contribucién determinada a nivel nacional: 
ctualizacion 2020. Instituto Nacional de Ecologia y Cambio 
imatico. https://unfccc.int/sites/default/files/NDC/2022-06/ 
DC-Esp-30Dic.pdf 


Zoa3Ss 


ECC. (2022). Contribucion determinada a nivel nacional: 
Actualizacion 2022. Instituto Nacional de Ecologia y Cambio 
imatico. https://unfccc.int/sites/default/files/NDC/2022-11/ 
Mexico_NDC_UNFCCC_update2022_FINAL.pdf 


[e) 


Inesc. (2022). Fossil fuels subsidies in Brazil: Know, assess and 
reform. Institute of Socioeconomic Studies. https://www.inesc. 
org.br/wp-content/uploads/2022/11/INGLES_ESTUDO-COM- 
BUSTIVEIS.pdf 


Infrastructure Australia. (2022). Connection between eastern 
gas markets and gas suppliers [dataset]. https://www.infra- 
structureaustralia.gov.au/map/connection-between-east- 
ern-gas-markets-and-gas-suppliers 


104 Production Gap Report 2023 


Interfax. (2022, April 8). Zarubezhneft decided to enter a new 
asset on the shelf of Vietnam. /nterfax. 
https://www.interfax.ru/business/834004 


ITA. (2021, May 20). Qatar - Oil & Gas North Field Expansion 
(NFE) Project. International Trade Administration. https://www. 
trade.gov/market-intelligence/qatar-oil-gas-north-field-expan- 
sion-nfe-project 


ITA. (2022, September 13). Kuwait—Oil and Gas. /nternational 
Trade Administration. https://www.trade.gov/country-commer- 
cial-guides/kuwait-oil-and-gas 


Janda, M., Whitson, R., Robinson, K., & Hutchens, G. (2023, May 
10). Do the PRRT changes in the budget go far enough to fix a 
“broken” Petroleum Resource Rent Tax? ABC News. https:// 
www.abc.net.au/news/2023-05-11/prrt-are-gas-companies-go- 
ing-to-pay-enough/102328276 


Jones, N., Verkuijl, C., Mufioz Cabré, M., & Piggot, G. (2023). Con- 
necting the dots: Mapping references to fossil fuel production in 
national plans under the UNFCCC for the 2023 Global Stocktake. 
Stockholm Environment Institute. https://doi.org/10.51414/ 
sei2023.040 


Jordhus-Lier, D., Houeland, C., Holmas, H. E., Szulecki, K., & 
@string, P. R. (2022). Petroleum transition pathways in Nor- 
way. Oil and Gas Transitions. https://oilandgastransitions.org/ 
wp-content/uploads/2022/09/Petroleum-Transition-Path- 
ways-in-Norway.pdf 


KAZENERGY. (2021). National Energy Report 2021. Kazakh- 
stan Association of Oil&Gas and Energy Sector Organizations. 
https://kazenergy.com/upload/document/energy-report/Na- 
tionalReport21_en.pdf 


KAZENERGY. (2022, June 9). Replenishment of the mineral 
resource base through the study of unconventional reservoirs. 
Kazakhstan Association of Oil&Gas and Energy Sector Organiza- 
tions. https://kazenergy.com/ru/press-center/news/2768/ 


KAZENERGY. (2023). The key focus areas of the coordinating 
council for the development of the oil and gas industry. Kazakh- 
stan Association of Oil&Gas and Energy Sector Organizations. 
https://www.kazenergy.com/en/operation/coordination/2181/ 


Kedzierski, M. (2023, April 28). At all costs. Germany shifts to 
LNG. OSW Centre for Eastern Studies. 
https://www.osw.waw.pl/en/publikacje/osw-commentary/ 
2023-04-28/all-costs-germany-shifts-to-Ing 


Kemfert, C., Prager, F., Braunger, |., Hoffart, F. M., & Brauers, H. 
(2022). The expansion of natural gas infrastructure puts energy 
transitions at risk. Nature Energy, 7, 582-587. 
https://doi.org/10.1038/s41560-022-01060-3 


King, M. (2023, March 29). Resources Statement to Parliament. 
https://www.minister.industry.gov.au/ministers/king/speeches/ 
resources-statement-parliament 


References: Chapter 3 (cont.) 


Kingdom of Saudi Arabia. (2021). Updated First Nationally 
Determined Contribution. Nationally Determined Contributions 
Registry. https://unfccc.int/sites/default/files/ 
resource/202203111154---KSA%20NDC%202021.pdf 


KISR. (2019). 2019 Kuwait Energy Outlook: Sustaining Prosperity 
Through Strategic Energy Management. Kuwait Institute for 
Scientific Research. 
https://www.kisr.edu.kw/media/filer_public/a7/d7/a7d7ecfa- 
242e-4c5f-a9bc-f971295b0a41/keo_report_english.pdf 


Konkraft. (2022). Status Report 2022: The energy industry of 
tomorrow on the NCS climate strategy towards 2030 and 2050. 
https://offshorenorge.no/globalassets/konkraft/eng_klimarap- 
port-ver020822-v2.pdf 


Kozlov, D. (2021, April 8). Mining and thoughts: Russia is unlikely 
to repeat the oil record of 2019. Kommersant. https://www. 
kommersant.ru/doc/4763122 


KPC. (n.d.-a). Our Strategy. Kuwait Petroleum Corporation. 
Retrieved July 14, 2023, from 
https:/Awww-dev.kpc.com.kw/Strategy2040 


KPC. (n.d.-b). Sustainability. Kuwait Petroleum Corporation. 
Retrieved September 4, 2023, from https://www-dev.kpc.com. 
kw/Sustainability 


Kramer, K. (2022, December 7). Just Energy Transition Part- 
nerships: An opportunity to leapfrog from coal to clean energy. 


International Institute for Sustainable Development. https://www. 


iisd.org/articles/insight/just-energy-transition-partnerships 


Krane, J. (2022). Envisioning the Steps Towards a “Net Zero” 
Saudi Arabia (289; Insights). National University of Singapore 
and Middle East Institute Singapore. https://mei.nus.edu.sg/ 
wp-content/uploads/2022/10/Energy_text_merged.pdf 


KUFPEC. (2021). Annual report 2027. Kuwait Foreign Petroleum 
Exploration Company. https://www.kufpec.com/en/publica- 
tions/annual-reports 


Kumar, M. (2023, February 22). Ajay Kumar Rastogi on leading 
India's first just transition task force. Mongabay. https://india. 
mongabay.com/2023/02/interview-ajay-kumar-rastogi-on- 
leading-indias-first-just-transition-task-force/ 


Kusuma, N. (2023, March 2). What is Just Energy Transition 
Partnerships? Green Network Asia. https://greennetwork.asia/ 
news/what-is-just-energy-transition-partnerships/ 


Kuwait News Agency. (2022, July 11). FM: Kuwait committed to 
reaching carbon neutrality by 2050. https://www.kuna.net.kw/ 
ArticleDetails.aspx?id=3066905&language=en 


Kuzekbay, A. (2021, February 13). The coal industry remains a 
socially significant industry for the economy—Nikolay 
Radostovets. Kazinform. https://www.inform.kz/ru/ 
ugol-naya-promyshlennost-ostaetsya-social-no-znachi- 
moy-otrasl-yu-dlya-ekonomiki-nikolay-radostovec_a3752890 


Lahn, B. (2019). Norwegian petroleum policy in a changing cli- 
mate. CICERO Center for International Climate Research. http:// 
hdl.handle.net/11250/2607906 


Landrin, S. (2023, May 6). India is acting as a hub for Russian 
oil. Le Monde. https://www.lemonde.fr/en/international/ 
article/2023/05/06/india-is-acting-as-a-hub-for-russian- 
oil_6025598_4.html 


Leke, A., Gaius-Obaseki, P., & Onyekweli, O. (2022, June 8). The 
future of African oil and gas: Positioning for the energy transi- 
tion. McKinsey & Company. https://www.mckinsey.com/indus- 
tries/oil-and-gas/our-insights/the-future-of-african-oil-and-gas- 
positioning-for-the-energy-transition 


Li, K. (2023). Report on the Work of the Government. Xinhua. 
https://english.news.cn/20230315/3514323d06154e- 
2592c115e3495e59at/c.html 


Linde, L., Sanchez, F., Mete, G., & Lindberg, A. (2022). North Sea 
oil and gas transition from a regional and global perspective. 
Stockholm Environment Institute. https://doi.org/10.51414/ 
sei2022.012 


Mannapbekoy, N., & Hampel-Milagrosa, A. (2021, August 21). 
Kazakhstan: A Future Without Coal? Asian Development Blog. 
https://blogs.adb.org/blog/kazakhstan-future-without-coal 


Mantashe, G. (2022, February 1). Remarks by the Honourable 
Minister of Mineral Resources and Energy Mr Gwede Mantashe 
on the occasion of the coal collogiuim. https://www.dmr.gov.za/ 
news-room/post/1946/remarks-by-the-honourable-minister- 
of-mineral-resources-and-energy-mr-gwede-mantashe-on-the- 
occasion-of-the-coal-collogiuim 


MCE. (2021). Act relating to Norway's climate targets (Climate 
Change Act). Norwegian Ministry of Climate and Environment. 
https://lovdata.no/dokument/NLE/lov/2017-06-16-60 


MCE. (2022, May 30). Tar med arbeidslivet pa rad om rettferdig 
omstilling. Regjeringen. https://www.regjeringen.no/no/aktuelt/ 
tar-med-arbeidslivet-pa-rad-om-rettferdig-omstilling/id2915888/ 


MCE. (20238). Fores/ar d oppdatere klimamdlet i klimaloven. 
Klima- og miljadepartementet. https://www.regjeringen.no/no/ 
aktuelt/oppdaterer-klimamalet-i-klimaloven/id2973621/ 


McGibbon, A., Tucker, B., van der Burg, L., O’Manique, C., 

PuSic, N., & Rodel, N. (2023). Promise breakers: Assessing the 
impact of compliance with the Glasgow Statement commitment 
to end international public finance for fossil fuels. Oil Change 
International. https://priceofoil.org/2023/03/15/promise- 
breakers-assessing-the-impact-of-compliance-with-the- 
glasgow-statement-commitment-to-end-international-public- 
finance-for-fossil-fuels/ 


Mei, D., Prasad, S., O’'Malia, K., & Behrsin, |. (2023). A Race to the 
Top: China 2023. Global Energy Monitor. 
https://globalenergymonitor.org/wp-content/up- 
loads/2023/06/GEM-RTTT-China-2023-report-English.pdf 


Production Gap Report 2023 105 


References: Chapter 3 (cont.) 


Melgard, M. (2022, November 28). Norge og EU i klinsj om grann 
industriavtale: Krangler om olje og Arktis. Dagens Naeringsliv. 
https://www.dn.no/politikk/norge-og-eu-i-klinsj-om-gronn-in- 
dustriavtale-krangler-om-olje-og-arktis/2-1-1359942 


MEMR. (2021). Road Map Pengembangan dan Peman- 

faatan Batubara. Ministry of Energy and Mineral Resourc- 

es. https://www.esdm.go.id/assets/media/content/ 
content-buku-road-map-pengembangan-dan-pemanfaatan-ba- 
tubara.pdf 


MEMR. (2022a). Grand Strategy Mineral dan Batubara. Ministry 
of Energy and Mineral Resources. https://www.esdm.go.id/ 
assets/media/content/content-buku-grand-strategy-komodi- 
tas-minerba.pdf 


MEMR. (2022b). Gasifikasi batubara ke dme ditargetkan berop- 
erasi di 2027. Ministry of Energy and Mineral Resources. https:// 
www.esdm.go.id/id/media-center/arsip-berita/gasifikasi-ba- 
tubara-ke-dme-ditargetkan-beroperasi-di-2027 


Mills, A. (2023, June 1). QatarEnergy and PetroBangla sign 15- 
year LNG supply deal, CEO says. Reuters. https://www.reuters. 
com/business/energy/qatarenergy-petrobangla-sign-15-year- 
Ing-supply-deal-ceo-says-2023-06-01/ 


Minerals Council South Africa. (2021). Facts and Figures 2020 
Pocketbook [dataset]. Facts and figures. https://www.miner- 
alscouncil.org.za/industry-news/publications/facts-and-figures 


Minerals Council South Africa. (2023). Facts and Figures 2022 
Pocketbook [dataset]. Facts and figures. https://www.miner- 
alscouncil.org.za/industry-news/publications/facts-and-figures 


Ministry of Coal. (2022a). Demand of coal forecasting / energy 
matters tracking. Government of India. https://coal.gov.in/en/ 
major-statistics/coal-demand-projections 


Ministry of Coal. (2022b, November 3). Finance Minister 
Launches Biggest Ever Coal Mine Auction of 141 Mines. Press 
Information Bureau. https://www.pib.gov.in/PressReleasePage. 
aspx?PRID=1873522 


Ministry of Coal. (2023, May 15). Ministry of Coal Organizes 
‘Just Transition Roadmap” Seminar. https://coal.nic.in/sites/ 
default/files/2023-05/PIB1924239.pdf 


Ministry of Ecology and Natural Resources. (2023). Updated Na- 
tionally Determined Contribution of the Republic of Kazakhstan to 
the global response to climate change. Republic of Kazakhstan; 
Nationally Determined Contributions Registry. https://unfccc. 
int/sites/default/files/NDC/2023-06/12updated%20NDC%20 
KAZ_Gov%20Decree313_19042023_en_cover%20page.pdf 


Ministry of Energy. (2020). Concept of development of the fuel 
and energy complex of the Republic of Kazakhstan until 2030. 
Republic of Kazakhstan. https://www.gov.kz/memleket/entities/ 
energo/documents/details/4506 


106 Production Gap Report 2023 


Ministry of Energy. (2023a). Transcript of meetings March 15, 
2023. State Duma - Federal Assembly of the Russian Federation. 
http://transcript.duma.gov.ru/node/6044/ 


Ministry of Energy. (2023b, February 6). First improved model 
contract for hydrocarbon production signed in Kazakhstan. 
Republic of Kazakhstan. https://www.gov.kz/memleket/entities/ 
energo/press/news/details/500600?lang=ru 


Ministry of Energy & Infrastructure. (2023). UAE Energy Strategy 
2050. Government of United Arab Emirates. https://u.ae/ 
en/about-the-uae/strategies-initiatives-and-awards/strate- 
gies-plans-and-visions/environment-and-energy/uae-ener- 
gy-strategy-2050 


Ministry of Municipality and Environment. (2021). Nationally 
determined contribution (NDC). State of Qatar; Nationally Deter- 
mined Contributions Registry. https://unfecc.int/sites/default/ 
files/NDC/2022-06/Qatar%20NDC.pdf 


MME. (2020a, August 6). Particijpagdo especial. Agéncia Nacio- 
nal do Petréleo, Gas Natural e Biocombustiveis. https://www. 
gov.br/anp/pt-br/assuntos/royalties-e-outras-participacoes/ 
participacao-especial 


MME. (2020b, August 6). Royalties. Agéncia Nacional do 
Petrdoleo, Gas Natural e Biocombustiveis. https://www.gov.br/ 
anp/pt-br/assuntos/royalties-e-outras-participacoes/royalties 


MME. (2021a). Hoja de ruta del hidrdgeno en Colombia. https:// 
www.minenergia.gov.co/documents/10192/24309272/Ho- 
ja+de+Ruta+del+Hidrogeno+Colombia.pdf 


MME. (2021b, October 20). Regulatory changes related to the 
oil and natural gas sector. Agéncia Nacional Do Petrdleo, Gas 
Natural e Biocombustiveis. https://www.gov.br/anp/en/rounds- 
anp/about-the-bidding-rounds/regulatory-changes-relat- 
ed-to-the-oil-and-natural-gas-sector 


MME. (2023a). Metodologia para definir la Hoja de Ruta de la 
Transicion Energética Justa en Colombia. Ministerio de Minas 
y Energia. https://www.minenergia.gov.co/documents/10143/ 
MetodologiaHojaRuta-TEJ-2023.pdf 


MME. (2023b, March 15). Una transicion energética justa 

y sostenible. Ministerio de Minas y Energia. https://www. 
minenergia.gov.co/es/sala-de-prensa/noticias-index/una-tran- 
siciC3%B3n-energ%C3%A9tica-justa-y-sostenible/ 


MME. (2023c, March 24). MME desenvolve projeto para elevar 
investimentos e tornar o Brasil o quarto maior produtor de 
petrdleo do mundo. Ministério de Minas e Energia. 
https://www.gov.br/mme/pt-br/assuntos/noticias/mme- 
desenvolve-projeto-para-elevar-investimentos-e-tornar-o- 
brasil-o-quarto-maior-produtor-de-petroleo-do-mundo 


References: Chapter 3 (cont.) 


MME. (2023d, August 31). Colombia nuevo amigo de la alianza 
internacional “Mas Alla del Petrdleo y el Gas-BOGA”. Ministerio 
de Minas y Energia. https://www.minenergia.gov.co/es/sa- 
la-de-prensa/noticias-index/colombia-nuevo-amigo-de-la-alian- 
za-internacional-m%C3%A\1s-all%C3%A1-del-petr%C3%B3leo- 
y-el-gas-boga/ 


MME & ANH. (2022). Balance de contratos de hidrocarbu- 

ros y recursos disponibles para la transicién energética justa. 
Ministerio de Minas y Energia. https://minenergia.gov.co/docu- 
ments/9628/DIAGNOSTICO_GENERAL_DE_CONTRATOS_DE_ 
HIDROCARBUROS_2022.pdf 


MME & EPE. (2020). Plano Nacional de Energia 2050. Ministério 
de Minas e Energia & Empresa de Pesquisa Energética. https:// 

www.epe.gov.br/pt/publicacoes-dados-abertos/publicacoes/ 

Plano-Nacional-de-Energia-2050 


MME & EPE. (2023). Plano Decenal de ExpansGo de Energia 
2032. Ministério de Minas e Energia & Empresa de Pesquisa En- 
ergética. https://www.epe.gov.br/pt/publicacoes-dados-aber- 
tos/publicacoes/plano-decenal-de-expansao-de-energia-2032 


MOEFCC. (2022). India's Long-Term Low-Carbon Development 
Strategy. Ministry of Environment, Forest and Climate Change. 
https://unfccc.int/documents/623511 


Mohamed, M. (2022, October 18). Kuwait Oil Company aims to 
increase natural gas production to meet local demand. Reuters. 
https://www.reuters.com/business/energy/kuwait-oil-com- 
pany-aims-increase-natural-gas-production-meet-local-de- 
mand-acting-2022-09-18/ 


Mohanty, S., & Ratnajyoti, D. (2022, October 21). India unveils 
more oil blocks in upstream push but challenges ahead. S&P 
Global. https://www.spglobal.com/commodityinsights/en/ 
market-insights/latest-news/oil/102122-india-unveils-more-oil- 
blocks-in-upstream-push-but-challenges-ahead 


Mohanty, S., Sahu, S., & Dutta, R. (2023, February 6). India 
says future energy landscape will see growth in oil, gas and 
renewables. S&P Global. https://www.spglobal.com/com- 
modityinsights/en/market-insights/latest-news/energy-tran- 
sition/020623-india-says-future-energy-landscape-will-see- 
growth-in-oil-gas-and-renewables 


Mojjido, P. (2023, February 21). Akk Is 43% Done, with High 
Ambition for 2023 Commissioning. Africa Oil and Gas Report. 
https://africaoilgasreport.com/2023/02/gas-monetization/akk- 
is-43-done-with-high-ambition-for-2023-commissioning/ 


Moloney, A. (2022, August 4). Can President Petro crack Colom- 
bia’s reliance on oil and coal? | Context. Context. https://www. 
context.news/nature/can-president-petro-crack-colombias-re- 
liance-on-oil-and-coal 


Moloney, A. (2023, March 14). ANALYSIS-Can Colombia's green 
energy plan succeed without fossil fuel cash? Thomson Reuters 
Foundation. https://www.reuters.com/article/colombia-oil-re- 
newables-idINL8N34W5WQ 


Mooney, A., Chazan, G., Inagaki, K., & Foy, H. (2023, May 11). Ger- 
many sets stage for G7 clash with push to endorse gas. Financial 
Times. https://www.ft.com/content/4ccf9261-a4ea-4331-910d- 

362ed3d73ea7 


Moore, W. G., & Moss, T. (2022, July 14). Europe to Africa: Gas 
for Me but Not for Thee. Foreign Policy. https://foreignpolicy. 
com/2022/07/14/europe-africa-energy-crisis-gas-oil-fos- 
sil-fuels-development-finance-hypocrisy-climate-sum- 
mit-world-bank/ 


Morton, A. (2023, July 4). Australia resists Japan’s lobbying 

for NT gas export project to be given special treatment. The 
Guardian. https://www.theguardian.com/australia-news/2023/ 
jul/04/australia-resists-japans-lobbying-for-nt-gas-export-proj- 
ect-to-be-given-special-treatment 


MPE. (2023). Prop. 97 S (2022-2023): Utbygging og drift av 
yggdrasil-omrddet og Fenris, samt videreutvikling av Valhall, med 
status for olje- og gassvirksomheten mv. Norwegian Ministry of 
Petroleum and Energy. https://www.regjeringen.no/no/doku- 
menter/prop.-97-s-20222023/id2969299/ 


Mulugetta, Y., Sokona, Y., Trotter, P. A., Fankhauser, S., Omukuti, 
J., Somavilla Croxatto, L., Steffen, B., Tesfamichael, M., Abraham, 
E., Adam, J.-P., Agbemabiese, L., Agutu, C., Aklilu, M. P., Alao, O., 
Batidzirai, B., Bekele, G., Dagnachew, A. G., Davidson, O., Denton, 
F.,... Yussuff, A. (2022). Africa needs context-relevant evidence 
to shape its clean energy future. Nature Energy, 7, 1015-1022. 
https://doi.org/10.1038/s41560-022-01152-0 


Munro, D. (2017, April 17). Qatar moves to ensure LNG domi- 
nance. Arab Gulf States Institute in Washington. https://agsiw. 
org/qatar-moves-ensure-Ing-dominance/ 


Muttitt, G., & Kartha, S. (2020). Equity, climate justice and fossil 
fuel extraction: Principles for a managed phase out. Climate 
Policy, 20(8), 1024-1042. https://doi.org/10.1080/14693062.20 
20.1763900 


Nacke, L., Cherp, A., & Jewell, J. (2022). Phases of fossil fuel de- 
cline: Diagnostic framework for policy sequencing and feasible 
transition pathways in resource dependent regions. Oxford Open 
Energy, 1, oiacO02. https://doi.org/10.1093/ooenergy/oiac002 


Nandi, J. (2022, October 29). G7 countries urge India to join Just 
Energy Transition partnership. Hindustan Times. https://www. 
hindustantimes.com/india-news/g7-countries-urge-india-to- 
join-just-energy-transition-partnership-101666982898901.html 


National Bureau of Statistics Kazakhstan. (2023). Dynamics of oil 


and gas and raw materials sector [dataset]. https://stat.gov.kz/ 
api/iblock/element/5282/file/kk/ 


Production Gap Report 2023 107 


National Bureau of Statistics of China. (2023). Energy Production 
in December 2022. http://www.stats.gov.cn/english/Press- 
Release/202301/t20230118_1892302.html#:~:text=I1n%20 
2022%2C%204.5%20billion%20tons,of%20import%20 
was%20slowed%20down. 


National Energy Council. (2022). Indonesia energy outlook 2021. 
National Energy Council. https://den.go.id/index.php/publikasi/ 
documentread?doc=Buku_Energi_Outlook_2022_Versi_Bhs_ 
Inggris.pdf 


Natural Resources Canada. (2020, September 28). Trans Moun- 
tain Expansion Project. Government of Canada. https://www. 
canada.ca/en/campaign/trans-mountain.html 


Natural Resources Canada. (2022, December 8). Guidelines for 
Canada's International Support for the Clean Energy Transition. 
Government of Canada; Natural Resources Canada. https://nat- 
ural-resources.canada.ca/home/guidelines-for-canadas-inter- 
national-support-for-the-clean-energy-transition/24797 


NDRC & NEA. (2022). Opinions of the National Development and 
Reform Commission and the National Energy Administration on 
improving the systems, mechanisms and policy measures for 
energy green and low-carbon transformation. The State Council 
of the People’s Republic of China. http://www.gov.cn/zhengce/ 
zhengceku/2022-02/11/content_5673015.htm 


Ndwaru, J. (2022, October 25). Nigeria elections 2023: 
Bola Tinubu targets blockchain, taxation and oil. The Ex- 
change. https://theexchange.africa/countries/nigeria-elec- 
tions-2023-tinubu-blockchain-taxation-oil/ 


NEA. (2022). The job of energy must be in our own hanas. 
National Energy Administration. http://www.nea.gov.cn/2022- 
01/07/c_1310413762.htm 


NEA. (2023). Notice of the National Energy Administration on 
Printing and Distributing the “Guiding Opinions on Energy Work 
in 2023.” National Energy Administration. http://zfxxgk.nea.gov. 
cn/2023-04/06/c_1310710616.htm 


New Climate Institute & Climate Analytics. (2023). Countdown 
to COP28: Time for world to focus on oil and gas phase-out, 
renewables target - not distractions like CCS. https://climateac- 
tiontracker.org/publications/countdown-to-COP28/ 


New Telegraph. (2023, April 18). Nigeria moves to return to coal 
exploration. New Telegraph. https://newtelegraphng.com/nige- 
ria-moves-to-return-to-coal-exploration/ 


NITI Aayog. (2022). Report of the inter-ministerial committee 
on just transition from coal. https:/www.niti.gov.in/sites/default/ 
files/2023-02/Report_Just-Transition-Committee_compressed.pdf 


NMA. (2022). Coal factsheet. National Mining Agency of Co- 
lombia. https://mineriaencolombia.anm.gov.co/sites/default/ 
files/2022-02/Fact%20Sheet%20Coal%2001%202022. pdf 


Norwegian Ministry of Finance. (2019). Energy stocks in the 
government pension fund global [Report to the Storting (white 
paper) |. https://www.regjeringen.no/en/dokumenter/meld.- 
st.-14-20182019/id2631532/ 


Norwegian Ministry of Finance. (2021). Long-term perspectives 
on the Norwegian economy 2021 [Report to the Storting (white 
paper) |. https://www.regjeringen.no/en/dokumenter/meld.- 
st.-14-20202021/id2834218/ 


Norwegian Ministry of Finance. (2022). Prop. 7 LS (2022-2023): 
For budsjettaret 2023—Skatter, avgifter og toll 2023. regjerin- 
gen.no. https://www.regjeringen.no/no/dokumenter/prop.-1- 
Is-20222023/id2931482/ 


108 Production Gap Report 2023 


References: Chapter 3 (cont.) 


NPD. (2022). Resource report 2022. Norwegian Petroleum Direc- 
torate. https://www.npd.no/globalassets/1-npd/publikasjoner/ 
rapporter/ressursrapporter/2022/en/resource-report-2022. pdf 


NPD & MPE. (2028a, February 20). Norwegian Petroleum: Pro- 
duction forecasts. Norwegian Petroleum. https://www.norskpe- 
troleum.no/en/production-and-exports/production-forecasts/ 


NPD & MPE. (2023b, May 11). Norwegian Petroleum: The govern- 
ment's revenues. Norwegian Petroleum. https://www.norskpe- 
troleum.no/en/economy/governments-revenues/ 


NRGI. (2022). National Oil Company Database. Natural Resource 
Governance Institute. https://www.nationaloilcompanydata.org/ 


NSTA. (2021). Projections of UK oil and gas production and 
expenditure—February 2021 [dataset]. Oil & Gas Authority. 
https://www.ogauthority.co.uk/data-centre/data-down- 
loads-and-publications/production-projections/ 


NSTA. (2022a). Process for Producing NSTA Production Projections. 
North Sea Transition Authority. 
https://www.nstauthority.co.uk/media/8539/process-for-pro- 
ducing-nsta-production-projections-november-2022.pdf 


NSTA. (2022b, October 7). NSTA launches 33rd offshore oil and 
gas licensing round. North Sea Transition Authority. https://www. 
nstauthority.co.uk/news-publications/news/2022/nsta-launch- 
es-33rd-offshore-oil-and-gas-licensing-round/ 


NSTA. (2023). NSTA February 2023 oil and gas production 
projections and latest DESNZ and CCC demand projections 
[dataset]. North Sea Transition Authority. https://www.nstau- 
thority.co.uk/data-centre/data-downloads-and-publications/ 
production-projections/ 


NUPRC. (2022). Guidelines for management of fugitive methane 
and greenhouse gases emissions in the upstream oil and gas 
operations in Nigeria. Nigerian Upstream Petroleum Regula- 
tory Commission. https://www.nuprc.gov.ng/wp-content/ 
uploads/2022/11/METHANE-GUIDELINES-FINAL-NOVEM- 
BER-10-2022.pdf 


Obi, N., Akuirene, A., Bwititi, P., Adjene, J., & Nwose, E. (2021). 
Community health perspective of gas flaring on communities in 
Delta region of Nigeria: Narrative review. /nternational Journal 
of Scientific Reports, 7(3), 180-185. https://doi.org/10.18203/ 
issn.2454-2156.IntdSciRep20210547 


Obrador, A. M. L. (2022, June 7). Discurso del presidente Andrés 
Manuel Lopez Obrador en el Foro de las Principales Economias 
sobre Energia y Acci6n Climdtica [Speech]. Major Economies 
Forum on Energy and Climate Action. 
http://www.gob.mx/sre/documentos/discurso-del-presidente- 
andres-manuel-lopez-obrador-en-el-foro-de-las-principales- 
economias-sobre-energia-y-accion-climatica 


OCI. (2023). Public Finance for Energy Database [dataset]. 
https://energyfinance.org 


OECD. (2022a). Inventory of Support Measures for Fossil Fuels: 
Country Notes. https://doi.org/10.1787/d757f504-en 


OECD. (2022b, August). Support for fossil fuels almost doubled 
in 2021, slowing progress toward international climate goals, 
according to new analysis from OECD and IEA. Organisation for 
Economic Co-Operation and Development. https://www.oecd. 
org/environment/support-for-fossil-fuels-almost-doubled-in- 
2021-slowing-progress-toward-international-climate-goals-ac- 
cording-to-new-analysis-from-oecd-and-iea.htm 


OECD. (2023a). OECD inventory of support measures for fossil 
fuels: Colombia (OECD Environment Statistics) [dataset]. https:// 
doi.org/https://doi.org/10.1787/b0087584-en 


OECD. (2023b). OECD inventory of support measures for fossil 
fuels: Country notes. Organisation for Economic Co-operation 
and Development. https://doi.org/10.1787/S5a3efe65-en 


OECD and IISD. (2023). Fossil Fuel Subsidy Tracker. 
https://fossilfuelsubsidytracker.org/ 


Office of the Prime Minister of Canada. (2021a). Deputy Prime 
Minister and Minister of Finance Mandate Letter. https://pm.ge. 
ca/en/mandate-letters/2021/12/16/deputy-prime-minis- 
ter-and-minister-finance-mandate-letter 


Office of the Prime Minister of Canada. (2021b, November 1). 
Prime Minister Trudeau announces enhanced and ambitious 
climate action to cut pollution at the COP26 summit. https:// 
pm.gc.ca/en/news/news-releases/2021/11/01/prime-minis- 
ter-trudeau-announces-enhanced-and-ambitious-climate 


Official Information Source of the Prime Minister. (2021, Decem- 
ber 22). In the oil industry at the end of 2021, oil production is 
expected to reach 85.7 million tons—Ministry of Energy. https:// 
primeminister.kz/en/news/v-neftyanoy-otrasli-po-itogam-2021- 
goda-obem-dobychi-nefti-ozhidaetsya-na-urovne-857-mlIn- 
tonn-minenergo-22111737 


Official Information Source of the Prime Minister. (2022, Decem- 
ber 20). Scientific organizations will be involved state geological 
studies of the subsoil—Brekeshev on the strengthening of the 
personnel reserve of the geological sector. https://primeminister. 
kz/ru/news/nauchnye-organizacii-budut-vovlecheny-v-go- 
sudarstvennoe-geologicheskoe-izuchenie-nedr-s-breke- 
shev-ob-usilenii-kadrovogo-rezerva-geologicheskoy-otras- 
li-2011435 


OGA. (2021). The OGA Strategy. Oil & Gas Authority. https:// 
www.nstauthority.co.uk/media/7105/the-oga-strategy.pdf 


Oko-Institut. (2022). Die deutsche Braunkohlenwirtschaft 2021: 
Historische Entwicklungen, Ressourcen, Technik, wirtschaftliche 
Strukturen und Umweltauswirkungen. https://www.agora-ener- 
giewende.de/veroeffentlichungen/die-deutsche-braunkohlen- 
wirtschaft-2021/ 


Production Gap Report 2023 109 


References: Chapter 3 (cont.) 


O'Manique, C., Tucker, B., & DeAngelis, K. (2022). At a cross- 
roads: Assessing G20 and MDB international energy finance 
ahead of stop funding fossils pledge deadline. Oil Change Interna- 
tional. https://priceofoil.org/2022/11/01/g20-at-a-crossroads/ 


Omarjee, L. (2023, May 4). Key energy plan will be developed in 
a year's time, says Ramaphosa. Business. https://www.news24. 
com/fin24/climate_future/energy/key-energy-plan-will-be-de- 
veloped-in-a-years-time-says-ramaphosa-20230504 


ONGC Videsh. (2023, May 15). Onge Videsh Limited - working 
globally for the energy security of India. ONGC Videsh Limited. 
https://www.ongevidesh.com/company/about-ovl/ 


OPEC. (2022). Opec Annual Statistical Bulletin 2022. Organiza- 
tion of the Petroleum Exporting Countries. 
https://asb.opec.org/index.html 


Padma, T. V. (2023). India pledges $4 billion for green energy to 
cut carbon emissions. Nature. https://doi.org/10.1038/d41586- 
023-00285-w 


Pai, S., & Ranjan, V. (2023). Understanding the arc of global just 
transition: Case studies from the India, South Africa and US. 
SSRN Electronic Journal. https://doi.org/10.2139/ssrn.4450353 


Pant, A., Mostafa, M., & Bridle, R. (2020). Understanding the 
Role of Subsidies in South Africa's Coal-Based Liquid Fuel 
Sector. International Institute for Sustainable Development. 
https://www.iisd.org/publications/subsidies-south-afri- 
ca-coal-based-liquid-fuel-sector 


Paris Agreement. (2015). https://unfccc.int/files/essential_ 
background/convention/application/pdf/english_paris_agree- 
ment.pdf 


Parliament of Australia. (2022). Climate Change Act 2022 (au). 
Australian Government. https://www.legislation.gov.au/Details/ 
C2022A00037/ 


Parliament of Victoria. (2022). Constitution Act 1975. Victorian 
Legislation. https://content.legislation.vic.gov.au/sites/default/ 
files/2022-03/75-8750aa224%20authorised.pdf 


Pasricha, A. (2022, December 2). Despite Ramping Up Green 
Energy, India Cannot Ditch Coal. VOA. https://www.voanews. 
com/a/despite-ramping-up-green-energy-india-cannot-ditch- 
coal/6859419.html 


Paula Rubiano A., M. (2022, November 16). How Colombia plans 
to keep its oil and coal in the ground. BBC News. https://www. 
bbce.com/future/article/20221116-how-colombia-plans-to-keep- 
its-oil-and-gas-in-the-ground 


Peh, G. (2023, April 5). Keeping Indonesia's downstream 

coal projects afloat will require hefty government subsidies. 
/EEFA. https://ieefa.org/resources/keeping-indonesias-down- 
stream-coal-projects-afloat-will-require-hefty-government 


110 Production Gap Report 2023 


Pellegrini, L., & Arsel, M. (2022). The Supply Side of Climate 
Policies: Keeping Unburnable Fossil Fuels in the Ground. 
Global Environmental Politics, 22(4), 1-14. 
https://doi.org/10.1162/glep_a_00691 


People’s Bank of China. (2022). People’s Bank of China answered 
reporters’ questions on increasing the special re-loan quota of 
100 billion yuan to support the clean and efficient utilization of 
coal. https://www.gov.cn/zhengce/2022-05/04/content_ 
5688595.htm 


Petrobras. (2023). Strategic Plan 2023-2027. https://api.mziq. 
com/mzfilemanager/v2/d/25fdf098-34f5-4608-b7fa-17d60b- 
2de47d/9f7bccc3-0003-1e50-3d70-8d64b1c77c12?origin=1 


Peyper, L. (2023, February 3). Govt urges miners to make a case 
for coal by investing in clean technology. Miningmx. https:// 
www.miningmx.com/news/energy/51994-govt-urges-miners- 
to-make-a-case-for-coal-by-investing-in-clean-technology/ 


PIB India. (2022, July 20). Union Home and Cooperation 
Minister Shri Amit Shah addressed the 6th “National Seminar 
on Mines and Minerals” in New Delhi today. Press Information 
Bureau. https://pib.gov.in/PressReleaselframePage.aspx- 
?PRID=1841023 


PIB India. (2023a). Coal Ministry Successfully Auctions 87 Mines 
in less than Three Years. Press Information Bureau. 


PIB India. (2023b). Union Minister of Petroleum and Natural Gas 
Hardeep Singh Puri re-dedicates ONGC's iconic Sagar Samrat 
as a Mobile Offshore Production Unit. Press Information Bureau. 


PIB India. (2023c, May 3). Domestic Coal Production Goes 

up by almost 23 % during Last Five Years. Press Information 
Bureau. https://pib.gov.in/PressReleaselframePage.aspx- 
?PRID=1921662#:~:text=India's%20overall%20coal%20 
Production%20has,dependence%200n%2Osubstitutable%20 
coal%20imports 


PIB India & Ministry of Coal. (2022, March 21). Coal India Ltd plans 
to produce one billion ton by 2023-24. Press Information Bureau. 
https://pib.gov.in/Pressreleaseshare.aspx?PRID=1807677 


Pinheiro, J. (2020, July 9). Strategy flows toward natural gas. 
Aramco Elements Magazine. https://www.aramco.com/en/mag- 
azine/elements/2020/strategy-flows-toward-natural-gas 


Portafolio. (2023, March 1). Ecopetrol le dejo al pais el equiv- 
alente a dos reformas tributarias. https://www.portafolio. 
co/negocios/empresas/ecopetrol-le-dejo-al-pais-el-equiva- 
lente-a-dos-reformas-tributarias-579229 


Powering Past Coal Alliance. (n.d.). Members. Powering Past 
Coal Alliance. Retrieved June 25, 2019, from 
https://poweringpastcoal.org/members 


References: Chapter 3 (cont.) 


PPIPE & BPPT. (2021). Outlook Energi Indonesia 2021 - Perspek- 
tif Teknologi Energi Indonesia: Tenaga Surya untuk Penyediaan 
Energi Charging Station. Pusat Pengkajian Industri Proses dan 
Energi & Badan Pengkajian dan Penerapan Teknologi. 
https://www.bppt.go.id/dokumen/outlook-energi 


Presidency of Republic of South Africa. (2022). South Africa's 
just energy transition investment plan (JET IP) 2023-2027. 
https://www.thepresidency.gov.za/content/south-africa%27s- 
just-energy-transition-investment-plan-jet-ip-2023-2027 


President of the Republic of Indonesia. (2022). Percepa- 
tan Pengembangan Energi Terbarukan Untuk Penyediaan 
Tenaga Listrik—Perpres 112-2022. https://drive.esdm.go.id/ 
wl/?id=o8WDm5f2AXpP9Awt2y4CFnvB3t2ddOAf 


President of the Russian Federation. (2021). List of instructions 
following a meeting with members of the Government on mea- 
sures to implement climate policy. Government of the Russian 
Federation. http://kremlin.ru/acts/assignments/orders/67240 


President of the Russian Federation. (2022, April 20). Meeting 
on the current situation in the oil and gas sector. Government 
of the Russian Federation. http://kremlin.ru/events/president/ 
news/68191 


President of the Russian Federation. (2023, March 21). Rus- 
sian-Chinese talks. Government of the Russian Federation. http:// 
en.kremlin.ru/events/president/news/70748 


Presidential Climate Commission. (2022). A Framework 
for a Just Transition in South Africa. https://pccommission- 
flow.imgix.net/uploads/images/A-Just-Transition-Frame- 
work-for-South-Africa-2022.pdf 


Prest, B. C., Fell, H., Gordon, D., & Conway, T. (2023). Estimating 
the Emissions Reductions from Supply-side Fossil Fuel Interven- 
tions (Working Paper 23-12). Resources for the Future. https:// 
www.rff.org/publications/working-papers/estimating-the-emis- 
sions-reductions-from-supply-side-fossil-fuel-interventions/ 


PwC Nigeria. (2021). The Petroleum Industry Act: Redefining 

the Nigerian oil and gas landscape. PricewaterhouseCoopers 
Nigeria. https://www.pwe.com/ng/en/assets/pdf/nigeria-petro- 
leum-industry-act-1.pdf 


Pye, S., Bradley, S., Hughes, N., Price, J., Welsby, D., & Ekins, 
P. (2020). An equitable redistribution of unburnable carbon. 
Nature Communications, 11, 3968. 
https://doi.org/10.1038/s41467-020-17679-3 


QatarEnergy. (2022a). Climate change mitigation. 
https://www.qatarenergy.qa/en/Sustainability/Pages/ 
ClimateChangeMitigation.aspx 


QatarEnergy. (2022b, November). QatarEnergy H1 2022 Inves- 
tors Update Presentation. https://www.qatarenergy.qa/en/ 
MediaCenter/Publications/QatarEnergy%20H1%202022%20 
Investors%20Presentation.pdf 


QatarEnergy. (2022c, November 21). QatarEnergy and Sinopec 
sign a 27-year 4 million tons per annum LNG supply agreement 
to China. https://www.qatarenergy.qa/en/MediaCenter/Pages/ 
newsdetails.aspx?ltemld=3737 


QazaqGaz. (2023, April 24). QazaqGaz and CNPC expand 
cooperation in the gas industry. https://qazaqgaz.kz/en/novo- 
sti-kompanii/qazaqgaz-zhne-cnpc-gaz-salasynday-seriktestik- 
ayasyn-keejtude 


Raimi, M. O., Sawyerr, H. O., Ezekwe, C. |., & Opasola, A. O. 
(2022). Quality Water, Not Everywhere: Assessing the Hydrogeo- 
chemistry of Water Quality Across Ebocha-Obrikom Oil and Gas 
Flaring Area in the Core Niger Delta Region of Nigeria. Pollution, 
8(3), 751-778. https://doi.org/10.2139/ssrn.4124546 


rbb24. (2023, June 13). Wer zahit flir die Locher in der Land- 
schaft der Kohleldnder? https://www.rbb24.de/studiocottbus/ 
politik/2023/06/sanierung-braunkohle-zagebaue-gruene- 
stiftung.html 


REN21. (2023). Renewables 2023 Global Status Report. REN21. 
https://www.ren21.net/gsr-2023/ 


Reuters. (2023a, January 26). South Africa's RBCT coal 
exports hit 29-year low in 2022. https://www.reuters.com/ 
world/africa/south-africas-rbct-coal-exports-hit-29-year- 
low-2022-2023-01-26/ 


Reuters. (2023b, January 30). Indonesia sees record coal ex- 
ports of more than 500 min tonnes in 2023. https://www.reuters. 
com/business/energy/indonesia-sees-record-coal-exports- 
more-than-500-miIn-tonnes-2023-2023-01-30/ 


Reuters. (2023¢, April 21). Exclusive: Kazakhstan has ramped 
up oil exports bypassing Russia. https://www.reuters.com/busi- 
ness/energy/kazakhstan-has-ramped-up-oil-exports-bypass- 
ing-russia-sources-2023-04-21/ 


Reuters. (2023d, June 23). UPDATE 1-Australia’s Tamboran signs 
deals to supply LNG to BP and Shell. https://www.reuters.com/ 
article/tamboran-rsrcs-deal-Ing-idINL4N38F049 


Riekeles, H. (2023). Norsk olje, globale utslipp: Netto forbren- 
ningsutslipp av akt norsk petroleumsproduksjon (04). Vista 
Analyse. https://vista-analyse.no/no/publikasjoner/norsk-olje- 
globale-utslipp/ 


Roelf, W. (2023, May 18). South Africa circles back to shale 
gas as power crisis drags. Reuters. https://www.reuters.com/ 
business/energy/safrica-circles-back-shale-gas-power-crisis- 
drags-2023-05-18/ 


Rui, D. H., & Strachan, F. (2021). Hot money: Australian taxpayers 
financing fossil fuels. Jubilee Australia Research Centre. 
https://www.jubileeaustralia.org/storage/app/uploads/ 
public/617/f27/821/617f2782105ab563895092. pdf 


Production Gap Report 2023111 


References: Chapter 3 (cont.) 


Rydje, O. M., & Holter, M. (2022, November 2). Oljeskattepa- 
kken kan bli over dobbelt sa gunstig som tidligere antatt. Na 
vil SV-leder Audun Lysbakken ha den pa forhandlingsbordet. 
Dagens Naeringsliv. https://www.dn.no/politikk/oljeskatte- 
pakken-kan-bli-over-dobbelt-sa-gunstig-som-tidligere-an- 
tatt-na-vil-sv-leder-audun-lysbakken-ha-den-pa-forhandlings- 
bordet/2-1-1343168 


Rystad Energy. (2023). Netto klimagassutslipp fra okt olje- og 
gassproduksjon pa norsk sokkel. 
https://www.regjeringen.no/contentassets/f5fc522f- 
50674c1f9e0b5db47c264dbe/netto-klimagassutslipp-fra-okt- 
olje-og-gassproduksjon-pa-norsk-sokkel_hovedrapport.pdf 


Sambodo, M. (2023, May 3). Policy uncertainty stalls Indonesia's 
energy transition. East Asia Forum. https://www.eastasiaforum. 
org/2023/05/03/policy-uncertainty-stalls-indonesias-ener- 
gy-transition/ 


Sanchez, F., Bjorn, N., Olle, O., & Linde, L. (2023). Lessons from 
oil and gas transitions in the North Sea. Stockholm Environment 
Institute. https://doi.org/10.51414/sei2023.041 


Sasol. (2023). Climate action. Sasol. https://www.sasol.com/ 
sustainability/environment/climate-action 


Satubaldina, A. (2023, April 25). Gas Dilemma: Abundant Gas 
Industry in Kazakhstan Faces Critical Challenges. The Astana 
Times. https://astanatimes.com/2023/04/gas-dilemma-abun- 
dant-gas-industry-in-kazakhstan-faces-critical-challenges/ 


Saudi & Middle East Green Initiatives. (2021, October 23). HRH 
the Crown Prince and Prime Minister announces the Kingdom 
of Saudi Arabia's aims to achieve net zero emissions by 2060. 
https://www.greeninitiatives.gov.sa/news-and-announce- 
ments/hrh-the-crown-prince-and-prime-minister-announces- 
the-kingdom-of-saudi-arabia-s-aims-to-achieve-net-zero-emis- 
sions-by-2060 


Schmall, E., & Krauss, C. (2022, December 7). India Chases 
Clean Energy, but Economic Goals Put Coal First. The New York 
Times. https://www.nytimes.com/2022/12/07/business/ 
energy-environment/india-energy-subsidies.html 


Schucking, H. (2022). Who /s Financing Fossil Fuel Expansion 
In Africa? Urgewald. https://www.urgewald.org/en/shop/who- 
financing-fossil-fuel-expansion-africa 


Scottish Government. (n.d.). Just Transition Commission. 
Retrieved May 8, 2023, from 
https://www.gov.scot/groups/just-transition-commission/ 


Searancke, R. (2023, March 3). Equinor doubles its interest in 
controversial Rosebank oil project with Suncor deal. Upstream. 
https://www.upstreamonline.com/production/equinor-dou- 
bles-its-interest-in-controversial-rosebank-oil-project-with-sun- 
cor-deal/2-1-1413133 


Seely, A. (2023). Taxation of North Sea oil and gas. House of 


Commons Library. https://researchbriefings.files.parliament.uk/ 
documents/SNO0341/SN00341.pdf 


112 Production Gap Report 2023 


SEI, IISD, ODI, E8G, & UNEP. (2020). The Production Gap: Special 
Report 2020. Stockholm Environment Institute, International 
Institute for Sustainable Development, Overseas Development 
Institute, E3G, and United Nations Environment Programme. 
http://productiongap.org/2020report 


Semieniuk, G., Holden, P. B., Mercure, J.-F., Salas, P., Pollitt, H., 
Jobson, K., Vercoulen, P., Chewpreecha, U., Edwards, N. R., & 
Vifuales, J. E. (2022). Stranded fossil-fuel assets translate to ma- 
jor losses for investors in advanced economies. Nature Climate 
Change, 12, 532-538. 
https://doi.org/10.1038/s41558-022-01356-y 


SENER. (2018a). Prospectiva de Gas Natural 2018-2032. 
Secretaria de Energia. https://base.energia.gob.mx/Prospectiv- 
as18-32/PGN_18_32_F.pdf 


SENER. (2018b). Prospectiva de Petréleo Crudo y Petroliferos 
2018-2032. Secretaria de Energia. https://base.energia.gob.mx/ 
Prospectivas18-32/PPP_2018_2032_F.pdf 


Shafira, |. D. (2023, March 21). Tok! DPR Sahkan Perpu Cipta 
Kerja Jadi Undang-Undang. Tempo. 
https://nasional.tempo.co/read/1705252/tok-dpr-sahkan-per- 
pu-cipta-kerja-jadi-undang-undang 


SHCP. (2021, December 6). The Ministry of Finance announc- 
es strategy to support the Petrdleos Mexicanos’ long term 
sustainability. Secretaria de Hacienda y Crédito Publico. https:// 
www.gob.mx/shcp/prensa/press-release-no-74-ministry-of-fi- 
nance-announces-strategy-to-support-the-petroleos-mexica- 
nos-long-term-sustainability 


Sidemen, |. G. S. (2022, April 13). Indonesia Drafts Regulations 
on Carbon Capture and Storage and Carbon Capture Utilisa- 
tion and Storage to Accelerate Project Execution. Asia CCUS 
Network. https://www.asiaccusnetwork-eria.org/articles/ 
indonesia-drafting-ccs-and-ccus-regulation-to-acceler- 
ate-ccs-and-ccus-projects-execution 


SIECESC. (2022, May 6). Carvdo mineral estd associado ao 
desenvolvimento econdédmico de municipios. Globo. 
https://g1.globo.com/sc/santa-catarina/especial-publicitario/ 
siecesc/carvao-mineral-futuro-sustentavel/noticia/2022/ 
05/06/carvao-mineral-esta-associado-ao-desenvolvimento- 
economico-de-municipios.ghtml 


Silverstein, K. (2023, June 6). UAE’s Masdar Puts Money Where 
Mouth Is - Into Clean Energy. Environment+Energy Leader. 
https://www.environmentalleader.com/2023/06/uaes-mas- 
dars-puts-money-where-mouth-is-into-clean-energy/ 


Sim, L.-C. (2023, January 12). The Gulf states: Beneficiaries of 
the Russia-Europe energy war? Middle East Institute. https:// 
www.mei.edu/publications/gulf-states-beneficiaries-russia-eu- 
rope-energy-war 


Simms, P. L. (2017). Furtive Subsidies: Reframing Fossil Fuel’s 
Regulatory Exceptionalism. Virginia Environmental Law Journal, 
35(3), 420-473. JSTOR. 


References: Chapter 3 (cont.) 


Simon, J. (2023, February 5). Despite billions to get off coal, why 
is Indonesia still building new coal plants? NPR. https://www. 
npr.org/2023/02/05/1152823939/despite-billions-to-get-off- 
coal-why-is-indonesia-still-building-new-coal-plants 


Singh, R. K. (2023, March 29). India Aims to Slash Coal Imports 
Amid Rising Local Production. Bloomberg News. https://www. 
bloomberg.com/news/articles/2023-03-29/india-targets-to- 
slash-coal-imports-amid-rising-local-production 


Sinopec EDRI. (2022). 2060 China Energy Outlook 
(2022 Edition). http://www.news.cn/energy/20221228/ 
32799308d93947b881b3fe6a3aacc6ca/c.html 


Smertina, P. (2022, August 24). LNG support liquefies. Kommer- 
sant. https://www.kommersant.ru/doc/5525363 


Smith, M. (2020, August 20). Colombia’s Oil Industry at Risk as 
National Security Crisis Worsens. Oil Price. https://oilprice.com/ 
Energy/Energy-General/Colombias-Oil-Industry-At-Risk-As-Na- 
tional-Security-Crisis-Worsens.html 


Sokona, Y., Mulugetta, Y., Tesfamichael, M., Kaboub, F., Niclas 
Hallstrom, Stilwell, M., Adow, M., & Besaans, C. (2023). Just 
Transition: A Climate, Energy and Development Vision for Africa. 
www.justtransitionafrica.org 


State Council. (2021). The State Council on Printing and 
Distributing Carbon Peak by 2030: Notice of action plan. The 
People’s Republic of China. https://www.gov.cn/zhengce/con- 
tent/2021-10/26/content_5644984.htm 


State of Kuwait. (2019). Kuwait national development plan 2020- 
2025. https://media.gov.kw/assets/img/Ommah22_Aware- 
ness/PDF/Newkuwait/Revised%20KNDP%20-%20EN.pdf 


State of Kuwait. (2021a). Nationally Determined Contributions. 
Nationally Determined Contributions Registry. https://unfccc. 
int/sites/default/files/NDC/2022-06/Kuwait%20updating%20 
the%2Ofirst%20NDC-English.pdf 


State of Kuwait. (2021b). New Kuwait 2035: Kuwait National 
Development Plan. http://andp.unescwa.org/plans/1166 


State Revenue Committee. (2023, January 31). The State 
Revenue Committee of the Republic of Kazakhstan spoke about 
benefits under improved model contracts for complex oil and 
gas projects. Ministry of Finance. https://kgd.gov.kz/ru/news/o- 
lgotah-v-ramkah-uluchshennyh-modelnyh-kontraktov-po- 
slozhnym-neftegazovym-proektam-rasskazali 


Statista. (2022). Global LNG export capacity by country 
2022 [dataset]. Statista. https://www.statista.com/statis- 
tics/1262074/global-Ing-export-capacity-by-country/ 


Stoddard, |., Anderson, K., Capstick, S., Carton, W., Depledge, 

J., Facer, K., Gough, C., Hache, F., Hoolohan, C., Hultman, M.., 
Hallstrom, N., Kartha, S., Klinsky, S., Kuchler, M., Lovbrand, E., 
Nasiritousi, N., Newell, P., Peters, G. P., Sokona, Y., ... Williams, M. 
(2021). Three Decades of Climate Mitigation: Why Haven't We 
Bent the Global Emissions Curve? Annual Review of Environment 
and Resources, 46(1), 653-689. 
https://doi.org/10.1146/annurev-environ-012220-011104 


Production Gap Report 2023 113 


References: Chapter 3 (cont.) 


Szymendera, S. D., Sherlock, M. F., & Cilluffo, A. A. (2023). 
The Black Lung Program, the Black Lung Disability Trust Fund, 
and the Excise Tax on Coal. Congressional Research Service. 
https://crsreports.congress.gov/product/pdf/R/R45261 


Tarazona, D. (2022, September 30). En Colombia se han presen- 
tado 2133 incidentes y derrames de hidrocarburos entre 2015 y 
junio de 2022. Mongabay. https://es.mongabay.com/2022/09/ 
cuantos-incidentes-y-derrames-de-petroleo-se-han-presenta- 
do-en-colombia/ 


Tarazona, D. (2023, May 15). Colombia: Posible apertura de 
minas de carbon duplicaria emisiones de metano del sector. 
Noticias Ambientales. https://es.mongabay.com/2023/05/ 
minas-de-carbon-duplicarian-emisiones-de-metano-colombia/ 


TASS. (2022a, October 21). Putin orders to prepare plans for 
coal exports to the East. The Russian News Agency. https://tass. 
com/economy/1525513 


TASS. (2022b, November 17). Hydrocarbons, coal, metals to be 
Northern Sea Route’s top transit cargos by 2035. The Russian 
News Agency. https://tass.com/economy/1538095 


Taylor, L. (2023, January 20). Colombia announces halt on 
fossil fuel exploration for a greener economy. The Guardian. 
https://www.theguardian.com/world/2023/jan/20/colom- 
bia-stop-new-oil-gas-exploration-davos 


Tétrault-Farber, G., & Astakhova, O. (2020, March 28). Rosneft 
sells Venezuelan assets to Russia after U.S. sanctions ramp 
up. Reuters. https://www.reuters.com/article/us-russia-ros- 
neft-venezuela-idUSKBN21FOW2 


The Australia Institute. (2022, March 27). Australian fossil fuel 
subsidies surge to $11.6 billion in 2021-22. https://australiainsti- 
tute.org.au/post/australian-fossil-fuel-subsidies-surge-to-11-6- 
billion-in-2021-22/ 


The Canadian Press. (2022, April 8). Federal Environment Minis- 
ter Guilbeault asks Alberta counterpart to “correct” column on 
emissions reduction. CBC. https://www.cbc.ca/news/canada/ 
calgary/federal-minister-asks-alta-counterpart-correct-col- 
umn-1.6414335 


The Economic Times. (2022, December 19). India’s coal 
production to touch 1 billion tonnes next fiscal, Govt informs 
Parliament. https://economictimes.indiatimes.com/industry/ 
indl-goods/svs/metals-mining/indias-coal-production-to-touch- 
1-billion-tonnes-next-fiscal-govt-informs-parliament/article- 
show/96344504.cms?utm_source=contentofinterest&utm_ 
medium=text&utm_campaign=cppst 


The State House. (2021, November 2). At COP26, president 
Buhari pledges net zero emissions by 2060, says Nigeria will 
maintain gas-based energy transition. The President of the 
Federal Republic of Nigeria. https://statehouse.gov.ng/news/at- 
cop26-president-buhari-pledges-net-zero-emissions-by-2060- 
says-nigeria-will-maintain-gas-based-energy-transition/ 


114. Production Gap Report 2023 


The White House. (2021a, January 20). Executive Order on 
Protecting Public Health and the Environment and Restoring 
Science to Tackle the Climate Crisis. https://www.whitehouse. 
gov/briefing-room/presidential-actions/2021/01/20/execu- 
tive-order-protecting-public-health-and-environment-and-re- 
storing-science-to-tackle-climate-crisis/ 


The White House. (2021b, January 27). Executive Order on 
Tackling the Climate Crisis at Home and Abroad. 
https://www.whitehouse.gov/briefing-room/presidential- 
actions/2021/01/27/executive-order-on-tackling-the-climate- 
crisis-at-home-and-abroad/ 


The White House. (2021c, April 23). Fact Sheet: President Biden's 
Leaders Summit on Climate. https://www.whitehouse.gov/brief- 
ing-room/statements-releases/2021/04/23/fact-sheet-presi- 
dent-bidens-leaders-summit-on-climate/ 


The White House. (2022a, March 31). Fact Sheet: President 
Biden's Plan to Respond to Putin's Price Hike at the Pump. https:// 
www.whitehouse.gov/briefing-room/statements-releas- 
es/2022/03/31/fact-sheet-president-bidens-plan-to-respond- 
to-putins-price-hike-at-the-pump/ 


The White House. (2022b, October 18). Fact Sheet: President 
Biden to Announce New Actions to Strengthen U.S. Energy 
Security, Encourage Production, and Bring Down Costs. https:// 
www.whitehouse.gov/briefing-room/statements-releas- 
es/2022/10/18/fact-sheet-president-biden-to-announce-new- 
actions-to-strengthen-u-s-energy-security-encourage-produc- 
tion-and-bring-down-costs/ 


The White House. (2022c, November 15). Indonesia and Interna- 
tional Partners Secure Groundbreaking Climate Targets and As- 
sociated Financing. https://www.whitehouse.gov/briefing-room/ 
statements-releases/2022/11/15/indonesia-and-internation- 
al-partners-secure-groundbreaking-climate-targets-and-associ- 
ated-financing/ 


The White House. (20238). Inflation Reduction Act Guidebook. 
https://www.whitehouse.gov/cleanenergy/inflation-reduc- 
tion-act-guidebook/ 


The White House. (2023b, March 9). Fact Sheet: The President's 
Budget Cuts Wasteful Spending on Big Pharma, Big Oil, and Other 
Special Interests, Cracks Down on Systemic Fraud, and Makes 
Programs More Cost Effective. https://www.whitehouse.gov/ 
briefing-room/statements-releases/2023/03/09/fact-sheet- 
the-presidents-budget-cuts-wasteful-spending-on-big-pharma- 
big-oil-and-other-special-interests-cracks-down-on-systemic- 
fraud-and-makes-programs-more-cost-effective/ 


The White House. (2028c, March 13). Memorandum on 
Withdrawal of Certain Areas off the United States Arctic 

Coast of the Outer Continental Shelf from Oil or Gas Leasing. 
https://www.whitehouse.gov/briefing-room/presidential-ac- 
tions/2023/03/13/memorandum-on-withdrawal-of-certain-ar- 
eas-off-the-united-states-arctic-coast-of-the-outer-continental- 
shelf-from-oil-or-gas-leasing/ 


References: Chapter 3 (cont.) 


The White House. (20234, April 4). Fact Sheet: Biden-Harris 
Administration Announces New Clean Energy Projects to Revi- 
talize Energy Communities, Support Coal Workers, and Reduce 
Reliance on Competitors Like China. https://www.whitehouse. 
gov/briefing-room/statements-releases/2023/04/04/ 
fact-sheet-biden-harris-administration-announc- 
es-new-clean-energy-projects-to-revitalize-energy-communi- 
ties-support-coal-workers-and-reduce-reliance-on-competi- 
tors-like-china/ 


Thompson, A. (2023, February 26). Labor calls Greens bluff on 
gas and coal in safeguard negotiations. The Sydney Morning 
Herald. https://www.smh.com.au/politics/federal/bowen-rules- 
out-ban-on-new-gas-and-coal-projects-in-safeguard-negotia- 
tions-20230226-p5cnnf.html 


Treasury. (2023a). Climate-related financial disclosure [Consul- 
tation process]. Australian Government. https://treasury.gov.au/ 
consultation/c2022-314397 


Treasury. (2023b). Tax expenditures and insights statement. 
Australian Government. https://treasury.gov.au/sites/default/ 
files/2023-02/p2023-370286-teis.pdf 


Turan Times. (2028, February 22). In 2023, the construc- 

tion of the 4th line of the Zhanaozen-Aktau gas pipeline will 
begin. https://turantimes.kz/obschestvo/41271-v-2023-go- 
du-nachnut-stroitelstvo-4-oj-nitki-magistralnogo-gazoprovo- 
da-zhanaozen-aktau.html 


UAE Ministry of Climate Change and Environment. (2022, 
November 11). UAE unveils national net zero by 2050 pathway 
at COP27 in Sharm El Sheikh. https://www.moccae.gov.ae/en/ 
media-center/news/11/11/2022/uae-unveils-national-net-zero- 
by-2050-pathway-at-cop27-in-sharm-el-sheikh.aspx#page=1 


Ugal, N. (2028, February 6). Narendra Modi: India poised for 
five-fold rise in gas consumption. Upstream Online / Latest Oil 
and Gas News. https://www.upstreamonline.com/production/ 
narendra-modi-india-poised-for-five-fold-rise-in-gas-consump- 
tion/2-1-1399371 


UK BEIS. (2019, June 27). UK becomes first major economy 

to pass net zero emissions law. UK Department for Business, 
Energy & Industrial Strategy. https://www.gov.uk/government/ 
news/uk-becomes-first-major-economy-to-pass-net-zero-emis- 
sions-law 


UK BEIS. (2020, September 3). Government launches review 
into future offshore oil and gas licensing regime. UK Department 
for Business, Energy & Industrial Strategy. https://www.gov. 
uk/government/news/government-launches-review-into-fu- 
ture-offshore-oil-and-gas-licensing-regime 


UK BEIS. (2021a). Aligning UK international support for the clean 
energy transition. UK Department for Business, Energy & Indus- 
trial Strategy. https://assets.publishing.service.gov.uk/govern- 
ment/uploads/system/uploads/attachment_data/file/975753/ 
Guidance_-_Aligning UK_international_support_for_the_clean_ 
energy_transition_-_March_2021_.pdf 


UK BEIS. (2021b). Designing a climate compatibility check- 
point for future oil and gas licensing in the UK continental shelf. 
Consultation document. UK Department for Business, Energy 
& Industrial Strategy. https://assets.publishing.service.gov. 
uk/government/uploads/system/uploads/attachment_data/ 
file/1042291/oil-gas-licensing-checkpoint.pdf 


UK BEIS. (2021c, June 30). End to coal power brought forward 
to October 2024. UK Department for Business, Energy & Industri- 
al Strategy. https://www.gov.uk/government/news/end-to-coal- 
power-brought-forward-to-october-2024 


UK BEIS. (2022a). Climate compatibility checkpoint design. UK 
Department for Business, Energy & Industrial Strategy. https:// 
assets. publishing.service.gov.uk/government/uploads/system/ 
uploads/attachment_data/file/1105667/climate-change-check- 
point-design.pdf 


UK BEIS. (2022b). Designing a climate compatibility checkpoint 
for future oil and gas licensing in the UK continental shelf: Govern- 
ment response to the consultation. UK Department for Business, 
Energy & Industrial Strategy. https://assets.publishing.service. 
gov.uk/government/uploads/system/uploads/attachment_ 
data/file/1105669/checkpoint-government-response.pdf 


UK BEIS. (2022c). Uk Offshore Energy Strategic Environmental 
Assessment: Future Leasing/Licensing for Offshore Renewaqble 
Energy, Offshore Oil & Gas and Gas Storage and Associated Infra- 
structure (OESEA4 Environmental Report). UK Department for 
Business, Energy & Industrial Strategy. https://assets.publishing. 
service.gov.uk/government/uploads/system/uploads/attach- 
ment_data/file/1061670/OESEA4_Environmental_Report.pdf 


UK BEIS & OGA. (2021). North Sea Transition Deal. Department 
for Business, Energy, and Industry Strategy; Oil & Gas Authority. 
https://assets.publishing.service.gov.uk/government/uploads/ 
system/uploads/attachment_data/file/972520/north-sea-tran- 
sition-deal_A_FINAL.pdf 


UK CCC. (2023). Progress in reducing emissions: 2023 report to 
Parliament. UK Committee on Climate Change. 
https://www.theccc.org.uk/publication/2023-progress- 
report-to-parliament/ 


UK DESNZ. (2023). Powering up Britain: Energy security plan. 
Department for Energy Security and Net Zero. https://www.gov. 
uk/government/publications/powering-up-britain 


UK DLUHC. (2022). Called-in decision: Former Marchon Site, 
Pow Beck Valley and area from the former Marchon Site to St 
Bees coast, Whitehaven, Cumbria (ref: 3271069 - 7 December 
2022). Department for Levelling Up, Housing & Communities. 
https://www.gov.uk/government/publications/called-in-deci- 
sion-former-marchon-site-pow-beck-valley-and-area-from-the- 
former-marchon-site-to-st-bees-coast-whitehaven-cumbria- 
ref-3271069-7 


Production Gap Report 2023 115 


References: Chapter 3 (cont.) 


UK Export Finance. (2021). Category A project supported: 
Mozambique liquified natural gas (LNG) project. https://www. 
gov.uk/government/publications/category-a-project-sup- 
ported-mozambique-liquified-natural-gas-Ing-project/ 
category-a-project-supported-mozambique-liquified-natu- 
ral-gas-Ing-project 


UK Government. (2021a). Statement on international public 
support for the clean energy transition. UN Climate Change 
Conference UK 2021. https://ukcop26.org/statement-on-inter- 
national-public-support-for-the-clean-energy-transition/ 


UK Government. (2021b, April 20). UK enshrines new target in 
law to slash emissions by 78% by 2035. https://www.gov.uk/ 
government/news/uk-enshrines-new-target-in-law-to-slash- 
emissions-by-78-by-2035 


UK Government. (2022). United Kingdom of Great Britain and 
Northern Ireland's Nationally Determined Contribution. Nationally 
Determined Contributions Registry. https://unfccc.int/sites/de- 
fault/files/NDC/2022-09/UK%20NDC%20ICTU%202022. pdf 


UK Government. (2023). Statistics of government revenues 
from UK oil and gas production September 2023. https://www. 
gov.uk/government/statistics/government-revenues-from- 
uk-oil-and-gas-production--2/statistics-of-government-reve- 
nues-from-uk-oil-and-gas-production-september-2023#exche- 
quer-liability-from-decommissioning 


UK HMRC. (2022). Energy (oil and Gas) Profits Levy. HM Revenue 
& Customs. https://www.gov.uk/government/publications/ 
changes-to-the-energy-oil-and-gas-profits-levy/energy-oil-and- 
gas-profits-levy 


UK Public General Acts. (1998). Petroleum Act 1998. Statute 
Law Database. https://www.legislation.gov.uk/ukpga/1998/17/ 
section/9A 


Ulrichsen, K. C. (2020). Qatar and the Guif Crisis. Oxford Univer- 
sity Press, USA. 


UNDP. (2022, November 18). Colombia. UNDP Climate Promise. 
https://climatepromise.undp.org/what-we-do/where-we-work/ 
colombia 


UNEP. (2022a). An Eye on Methane: International Methane Emis- 
sions Observatory 2022 Report. United Nations Environment 
Programme. https://wedocs.unep.org/20.500.11822/40864 


UNEP. (2022b). Emissions Gap Report 2022: The Closing Win- 
dow—Climate crisis calls for rapid transformation of societies. 
United Nations Environment Programme. https://www.unep. 

org/emissions-gap-report-2022 


UNFCCC. (2021). Glasgow Climate Pact. https://unfecc.int/ 
documents/310475 


116 Production Gap Report 2023 


United Nations Secretary-General. (2023, March 20). 
Secretary-General'’s video message for press conference to 
launch the Synthesis Report of the Intergovernmental Panel 
on Climate Change. https://www.un.org/sg/en/content/sg/ 
statement/2023-03-20/secretary-generals-video-mes- 
sage-for-press-conference-launch-the-synthesis-re- 
port-of-the-intergovernmental-panel-climate-change 


UNU-INRA. (2019). Africa’s Development in the Age of Stranded 
Assets [Discussion Paper]. United Nations University — Insti- 
tute for Natural Resources Africa. https://iunu.edu/media/inra. 
unu.edu/publication/5247/DIscussion-paper-Africas-Develop- 
ment-in-the-age-of-stranded-Assets_INRAReport2019.pdf 


UPME. (2023). Actualizacién Plan Energético Nacional (PEN) 
2022-2052. Ministerio de Minas y Energia. https://www1.upme. 
gov.co/DemandayEficiencia/Documents/PEN_2020_2050/ 
Plan_Energetico_Nacional_2020_2050.pdf 


US BLM. (2023a). 2023 Willow MDP Record of Decision. US 
Bureau of Land Management. https://eplanning.blm.gov/public_ 
projects/109410/200258032/20075029/250081211/2023%20 
Willow%20MDP%20Record%200f%20Decision.pdf 


US BLM. (2023b). Oil and Gas Statistics: Table 7 [dataset]. 
https://www.blm.gov/programs-energy-and-minerals-oil-and- 
gas-oil-and-gas-statistics 


US BLM. (2023c). Willow Master Development Plan: Supple- 
mental Environmental Impact Statement — Volume 7. US Bureau 
of Land Management. https://eplanning.blm.gov/public_proj- 
ects/109410/200258032/20073121/250079303/Willow%20 
FSEIS_Vol%201_Ch%201-Ch%205.pdf 


US Department of the Treasury. (2022, November 7). U.S. De- 
partments of the Treasury and State, and South African President 
Cyril Ramaphosa Announce Endorsement of the South Africa Just 
Energy Transition Partnership Investment Plan. https://home. 
treasury.gov/news/press-releases/jy1085 


US Department of the Treasury. (2023, June 9). Government of 
Indonesia and International Partners Launch Just Energy Transi- 
tion Partnership Secretariat to Drive Indonesia's Energy Transfor- 
mation. https://home.treasury.gov/news/press-releases/jy1278 


US DOE. (2022a, March 16). DOE Issues Two LNG Export Au- 
thorizations. US Department of Energy. https://www.energy.gov/ 
articles/doe-issues-two-Ing-export-authorizations 


US DOE. (2022b, May 13). The United Arab Emirates Joins as 
Sixth Member of the Net-Zero Producers Forum. US Department 
of Energy. https://www.energy.gov/articles/united-arab-emir- 
ates-joins-sixth-member-net-zero-producers-forum 


US DOE. (2023a). Liquefied Natural Gas (LNG) Exports. US 
Department of Energy. https:/Awww.energy.gov/sites/default/ 
files/2023-04/LNG%20Snapshot%20March%2031%202023.pdf 


References: Chapter 3 (cont.) 


US DOE. (2023b). Remarks as prepared for delivery by Secre- 
tary Jennifer Granholm at CERAWeek 2023. US Department of 
Energy. https://www.energy.gov/articles/remarks-prepared-de- 
livery-secretary-jennifer-granholm-ceraweek-2023 


US DOI. (2021a, January 27). Fact Sheet: President Biden to 

Take Action to Uphold Commitment to Restore Balance on Public 
Lands and Waters, Invest in Clean Energy Future. US Department 
of the Interior. https://www.doi.gov/pressreleases/fact-sheet- 
president-biden-take-action-uphold-commitment-restore-bal- 
ance-public-lands 


US DOI. (2021b, March 25). Secretary Haaland Delivers Remarks 
at Interior's Public Forum on the Federal Oil and Gas Program. 
US Department of the Interior. https://www.doi.gov/news/sec- 
retary-haaland-delivers-remarks-interiors-public-forum-feder- 
al-oil-and-gas-program 


US DOI. (2021c, August 16). Interior Issues Statement on Oil 
and Gas Leasing Program. US Department of the Interior. 
https://www.doi.gov/pressreleases/interior-issues-state- 
ment-oil-and-gas-leasing-program 


US DOI. (2022, October 6). Interior Department Moves Forward 
with Leasing Provisions Mandated in Inflation Reduction Act. US 
Department of the Interior. https://www.doi.gov/pressreleases/ 
interior-department-moves-forward-leasing-provisions-man- 
dated-inflation-reduction-act 


US DOI. (2023, March 13). Interior Department Substantially 
Reduces Scope of Willow Project. US Department of the Interior. 
https://www.doi.gov/pressreleases/interior-department-sub- 
stantially-reduces-scope-willow-project 


US EIA. (2022). U.S. LNG export capacity to grow as three 
additional projects begin construction. US Energy Information 
Administration. https://www.eia.gov/todayinenergy/detail. 
php?id=53719 


US EIA. (2023a). Annual Energy Outlook 2023. US Energy Infor- 
mation Administration. http://www.eia.gov/forecasts/aeo/ 


US EIA. (2023b). California State Energy Profile. US Energy 
Information Administration. https://www.eia.gov/state/print. 
php?sid=CA 


US Embassy Viet Nam. (2022, December 15). International 
agreement to support Vietnam's ambitious climate and energy 
goals. US Embassy & Consulate in Viet Nam. 
https://vn.usembassy.gov/international-agreement-to-support- 
vietnams-ambitious-climate-and-energy-goals/ 


Viadimirskaya, V. (2022, December 20). Kazakhstan intends to 
develop hard-to-recover reserves. Kazakh Telegraph Agency. 
https://kaztag.kz/ru/news/kazakhstan-nameren-razrabatyvat- 
trudnoizvlekaemye-zapasy 


Wemanya, A., Adow, M., Gebel, A., Goritz, A., Ryfisch, D., & 
Pradipta, G. M. (2022). /mplementation of the Just Energy Tran- 
sition Partnership in South Africa: Lessons Learnt for Civil Society 
Organizations. Germanwatch. 
https://www.germanwatch.org/en/87278 


Wright, S. (2019). Energy Geopolitics in 2019. Al Jazeera Centre 
for Studies. https://studies.aljazeera.net/sites/default/files/ 
articles/reports/documents/3521f3e2613941e9bdcOfe06e- 
9d654a5_100.pdf 


Wright, S., & Foley, M. (2022, July 7). Treasury to model eco- 
nomic impact of climate change after 9-year break. The Sydney 
Morning Herald. https://www.smh.com.au/politics/federal/ 
treasury-to-model-economic-impact-of-climate-change-after-9- 
year-break-20220706-p5azgh.html 


WTO. (2012). Trade policy review: Kuwait. World Trade Organiza- 
tion. https://www.wto.org/english/tratop_e/tpr_e/tp358_e.htm 


Xi, J. (2022). Full Text of the Report to the 20th National Congress 
of the Communist Party of China. Ministry of Foreign Affairs of 
the People’s Republic of China. https://www.fmpre.gov.cn/eng/ 
Zxxx_662805/202210/t20221025_10791908.html 


Xie, E. (2021, September 25). Bank of China pledges to end fund- 
ing for foreign coal projects. South China Morning Post. https:// 
www.scmp.com/news/china/politics/article/3150108/bank- 
china-pledges-end-funding-foreign-coal-mining-and-power 


Xu, M., & Nazarov, M. (2022, October 26). Infrastructure bottle- 
necks hamper Russia’s booming coal exports to China. Reuters. 
https://www.reuters.com/markets/commodities/infrastruc- 
ture-bottlenecks-hamper-russias-booming-coal-exports-chi- 
na-2022-10-25/ 


Yanguas-Parra, P., Arond, E., Strambo, C., & Vega Araujo, J. 
(2021). El ocaso del carbon y la necesidad de una transicion justa 
en Colombia. Stockholm Environment Insitute. 
https://www.sei.org/wp-content/uploads/2021/12/21121-ortiz- 
arond-reporte-transiciones-justas-la-guajira-y-cesar.pdf 


Zawya Projects. (2022, November 7). Kuwait to spend $44bin 
on oil projects till 2025. https://www.zawya.com/en/projects/ 
oil-and-gas/kuwait-to-spend-44bIn-on-oil-projects-till-2025- 
report-fq2kiOls 


Production Gap Report 2023 117 


Learn more at 
productiongap.org 


